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Preface for Exhibits
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IFR/EIS, August 1999):

Exhibit A — Correspondence

Exhibit B — Scoping Documentation

Exhibit C — Fish and Wildlife Coordination Act Report
Exhibit D — Section 103 Evaluation

Exhibit G — Biological Assessment for Wildlife and Plants

Exhibit H required no updating and is available on the Corps web page under consultation
The following exhibits have been revised or are new for the Final Supplemental IFR/EIS:

Exhibit E - Section 404(B)(1) Evaluation (Revised)
Exhibit F - Coastal Zone Management Act Consistency Determination (Revised)
Exhibit I - Essential Fish Habitat Assessment (Revised)
Exhibit J - Columbia River Sediment Impacts Analysis (Revised)
Exhibit K
K-1, Evaluation Report White And Green Sturgeon (Revised)
K-2, Evaluation Report Smelt (Revised)
K-3, Evaluation Report Fish Stranding (Revised)
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K-5, Wildlife And Wetland Mitigation (Revised)
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K-7, Evaluation Report Floodplains (Revised)
K-8, Part I - Consistency With Critical Areas Ordinances Including Wetland Mitigation
Plan (Revised)
Part II - Wetland Mitigation Plan
K-9, Consistency With Washington Local Shoreline Master Programs (Revised)
Exhibit L - Cost Estimate Summary (Revised)
Exhibit M - Economic Analysis (Revised)
Exhibit N - Physical and Biological Studies of the Deep and Shallow Water Sites
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SECTION 404(b)(1) EVALUATION (Revised)
COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT

1. Introduction

Section 404 of the Clean Water Act (CWA) of 1977, as amended, requires that all projects
involving the discharge of dredged or fill material into waters of the United States be
evaluated for water quality and other effects prior to making the discharge. All disposal of
dredged or fill materials associated with the Columbia River channel improvement project
are activities undertaken by or at the direction of the Corps of Engineers. Federal
regulations, at 33 CFR 336.1, provide that a Section 404 permit will not be issued for such
discharges of dredged material by the Corps; however, the Corps shall apply the Section
404(b)(1) guidelines to the project. This evaluation assesses the effects of the discharge, as
described below, for the Columbia River channel improvement project, utilizing guidelines
established by the U.S. Environmental Protection Agency (USEPA) in conjunction with the
Secretary of the Army under the authority of Section 404(b)(1) of the Act. This revised
evaluation reflects currently available information and analysis, and supercedes all earlier
404(b)(1) evaluations, including Exhibit E to the Final Integrated Feasibility Report for
Channel Improvements and Environmental Impact Statement, dated August 1999 (Final
IFR/EIS).

I1. Description of Proposed Action

Proposed Action

The proposed action is to deepen the Columbia River portion of the Columbia and lower
Willamette Rivers federal navigation channel from its current authorized 40- feet depth with
advanced maintenance to 45-feet, to an authorized depth of 43-feet with advanced
maintenance to 48- feet based on the recommendations in the Final Integrated Feasibility
Report for Channel Improvements and Environmental Impact Statement, dated August 1999
(Final IFR/EIS). Actions to deepen the Willamette River portion of the federal navigation
channel have been deferred until completion of Superfund cleanup efforts and will be
subject to a separate 404(b)(1) evaluation. Additional information and analysis of the project
as currently proposed is provided in the Draft Supplemental Integrated Feasibility Report
for Channel Improvements and Environmental Impact Statement, dated July 2002 (Draft
Supplemental IFR/EIS). The Final SEIS is expected to be released to the public in
December 2002 with the issuance of a record of decision in February 2003. The actions to
be specifically addressed under the guidelines include the following.

(1) Potential wetland fills at two sites totaling 16.1 acres. Both sites are located in
Washington: 10.7 acres at Mt. Solo (W-62.0) and 5.4 acres at Puget Island (W-44.0).

(2) In-water (flowlane) disposal for the 43-foot channel alternative includes 3 million
cubic yards (mcy) for construction and 24 mcy of maintenance material during the first 20
years. Flowlane disposal sites are in or adjacent to the Columbia River federal navigation
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channel in both Oregon and Washington at depths generally ranging from 50 to 65 feet. New
flowlane disposal areas will be used at depths below 65 feet and above 35 feet at locations
described in Section II(c) below.

(3) Placement of material at 3 beach nourishment sites: Sand Island, Oregon,
Skamokawa Beach, Washington, and Miller Sands Spit, Oregon. Sump locations at
Columbia River Mile (CRM) 21 (Harrington Sump) and at CRM 18-20 (Tongue Point,
Oregon) would also be used for placement of dredged material.

(4) In-water placement of dredged material for restoration of intertidal emergent marsh
habitat at Martin Island embayment, Washington.

(5) In-water placement of dredged material for restoration of tidal marsh-intertidal flat
habitat at Lois Island embayment, Oregon, and at Miller/Pillar between Pillar Rock and
Miller Sands Islands, Oregon.

(6) Two restoration measures (interim and long-term) are being considered at
Tenasillahe Island, Oregon. The interim actions would be directed at improving connectivity
and water exchange between sloughs/backwater channels interior to the levees at the Julia
Butler Hansen National Wildlife Refuge and the Columbia River. The interim measure
includes construction of two temporary cofferdams at existing tidegates to allow installation
of improved outlet structures in a “dry” environment. These improved outlet structures
would improve fisheries access and egress. Inlet improvements, channels, and water control
structures would be constructed at three locations to direct Columbia River waters into the
interior sloughs to improve fisheries access and improve water quality and circulation in the
interior sloughs.

(7) The long-term measure at Tenasillahe Island involves breaching the flood control
levee surrounding Tenasillahe Island at five locations. These breach locations include the
two existing tidegates and the three proposed inlet sites for the interim restoration measures.
This action will improve conductivity of interior channels and restore tidal circulation to
approximately 1,778 acres of estuarine habitat; a substantial gain in salmonid habitat is
envisioned.

(8) Tidegate retrofits for salmonid passage at Burris Creek in Woodland Bottoms,
Washington.

(9) The Shillapoo Lake, Washington, ecosystem restoration feature creates waterfowl
and wildlife habitats on 470 to 839 acres. The concept for the restoration feature would be
to create cells hydraulically separated by levees, but interconnected by water control
channels and structures. This will require modifications to the outlet structure involving
excavation and/or fill and emplacement of a porous rock levee to block carp access to the
wetland management cells comprising the project feature.
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(10) Development of managed wetland habitat at the Webb and Woodland Bottoms
mitigation sites.

Purpose and Need

As originally stated in the Final IFR/EIS, the purpose of the proposed project is to improve
the deep-draft transport of goods on the Columbia and lower Willamette Rivers navigation
channel, and to provide ecosystem restoration for fish and wildlife habitats. As noted above,
actions to deepen the Willamette River portion of the federal navigation channel have been
deferred until completion of Superfund cleanup efforts. The planning period for the project
is 50 years. For purposes of Section 404(b)(1) analysis, deepening of the authorized
navigation channel is a water dependent activity.

The need for navigation improvements has been driven by the steady growth in-waterborne
commerce on the Columbia River and the use of larger and more efficient vessels to
transport bulk commodities, which comprise the majority of export tonnage shipped. With
the increased use of deep-draft vessels for transport, limitations posed by the existing
channel dimensions now occur with greater frequency. Ships with design drafts near the 40-
foot depth constraint cannot fully utilize their carrying capacity. Also, water depth
availability problems cause vessel delays. By improving navigation, the opportunity to
realize greater National Economic Development (NED) benefits (limited to a maximum
authorized depth of 43 feet) would result from reducing transportation costs by allowing
deep-draft vessels to carry more tonnage, and by reducing vessel delays.

The ecosystem restoration component covered by this evaluation was scoped and
coordinated with state and federal agencies in accordance with Corps Engineers’ Circular
1105-2-210, dated June 1, 1995, Ecosystem Restoration in the Civil Works Program.

Additional ecosystem restoration features and research and monitoring actions resulting
from consultation of the project under Section 7 of the Endangered Species Act (ESA) have
been incorporated into the project since publication of the Final IFR/EIS. The additional
ecosystem restoration features and research and monitoring actions are based on
opportunities identified to enhance juvenile salmonid feeding and rearing habitat for listed
salmonid species. The primary purpose of these ecosystem restoration features is to restore
habitat conditions for salmonids and other listed species, which would contribute to the
recovery and long-term viability of the listed species. These features also would provide
benefits to many other species of fish and wildlife.

General Description of Dredged or Fill Material

The material to be dredged and disposed as part of the Columbia River channel deepening
and maintenance is predominately medium grain sand with some fine and coarse grain sand.
The proposed 43-foot deepening alternative would result in flowlane disposal of an
estimated 3 mcy during construction and an estimated 24 mcy over the first 20-years of
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maintenance. This maintenance quantity is estimated to be 20-30 mcy less than if current
dredging and disposal practices were continued.

As described in Section 5.1.7 of the Final IFR/EIS, since the 1930s, the Corps has collected
sediment data on the Columbia and Willamette Rivers. A comprehensive Sediment Quality
Evaluation was prepared for the study (See Appendix B of the Final IFR/EIS). Since
issuance of the Final IFR/EIS, the Corps has reviewed the analysis of thousands of collected
samples from within and outside the channel. The likelihood of contaminants in the
Columbia River portion of the federal navigation channel is low based upon all of the past
testing and evaluation discussed in the Final and Supplemental IFR/EIS. All material
dredged will be evaluated under joint USEPA and Corps Dredged Material Evaluation
Guidelines prior to disposal. The Sediment Quality Evaluation and compliance with
USEPA/Corps Guidelines prior to dredging meet the evaluation and testing requirements of
40 CFR Part 230 Subpart G.

Ecosystem restoration activities at Tenasillahe Island, Shillapoo Lake, and the tidegate
retrofit at Burris Creek will include the construction of cofferdams and levees. The fill
material used for these activities will consist of clean sand and/or insitu material. A porous
rock dam will also be constructed at Shillapoo Lake.

Mitigation at Webb and Woodland Bottoms will include construction of levees with insitu
material.

Description of the Proposed Discharge Sites

Flowlane sites are in or adjacent to the Columbia River federal navigation channel at depths
generally from 50 to 65 feet. However, there would be exceptions to the general depth
criteria for the channel improvement project. The actual disposal sites cannot be designated
beyond the general description in the first sentence of this section. They vary from year to
year depending on the condition of the channel. Flowlane disposal could occur at depths of
35 to 65 feet between CRMs 64 and 68 and CRMs 90 and 101. Flowlane disposal could
occur in areas over 65 feet deep in four specific areas: downstream of CRM 5; CRMs 29 to
40; CRMs 54 to 56.3 on the Oregon side of the channel; and CRMs 72.2 to 73.2 on the
Washington side. The substrate at these locations is predominately medium grain sand with
some fine and coarse grain sand.

The two wetland discharge sites total approximately 16.1 acres. Both sites are located in
Washington [10.7 acres at Mt. Solo (W-62.0) and 5.4 acres at Puget Island (W-44.0)]. These
sites lie behind flood control levees, and are drained and used for a variety of agricultural
purposes.

Harrington Sump is a deepwater (~-40 feet CRD) site located between RM 20-22 in Oregon
waters that historically and currently is used for placement of dredged material by hopper
dredges. The sandy substrate at this location is comparable to the dredged material placed
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there. The sump is typically filled over a 2-3 year period, to approximately 35 ft CRD and
then dredged to approximately 45 foot CRD with material disposed on Rice Island.

The temporary (2-year) sump to be used near Tongue Point (CRM 18-20), on the Oregon
side, and immediately adjacent to the navigation channel, occurs in-water 38 to 60+ feet
deep. The sandy substrate at this location is comparable to the dredged material to be placed
there from the adjacent navigation channel.

The three sites selected for beach nourishment Sand Island, Oregon, Skamokawa Beach,
Washington, and Miller Sands Spit, Oregon. are non-vegetated erosive shoreline areas with
sandy substrate.

The Lois Island embayment totals 357 acres, and was dredged as a mooring basin for
decommissioned WWII ships. This restoration action would restore approximately 190 acres
of the embayment to marsh habitat. The existing substrate averages about -18 feet CRD and
consists of predominately medium grain sand with some fine and coarse grain sand. The
Miller/Pillar restoration feature between Pillar Rock and Miller Sands Islands is
approximately 230 acres. The existing substrate averages about -25 feet CRD and consists of
predominately medium grain sand with some fine and coarse grain sand. Since the site is
naturally erosive, a pile dike field would be constructed to stabilize the site and maintain
bathymetry comparable to pre-erosion conditions. A stable bathymetry at historic depths is
anticipated to improve benthic invertebrate productivity and fisheries resource use.

The Martin Island embayment is an approximately 34-acre area formed via excavation of
material to provide fill for an adjacent portion of Interstate 5, and was subsequently used for
log moorage and recreational boating, including moorage. The average depth of the
embayment is approximately -20 feet CRD. Silt that settled in this quiet backwater and bark
debris from log storage activities likely make up the bottom substrate.

The Tenasillahe Island (interim) sites affected by temporary cofferdam construction are silty
to fine sand substrates at 2 to 4 foot depths. The inlet structures would principally entail
construction through the flood control levee with minor construction activities in adjacent
intertidal lands with a silt substrate. Long-term activities at Tenasillahe Island would
include breeching the levees to restore full tidal circulation.

Tidegate retrofits proposed at the five primary locations would primarily entail construction
work in levee material with a minor construction element potentially in the adjacent
intertidal zone comprised primarily of silts.

Construction actions associated with the Shillapoo Lake ecosystem restoration feature would
primarily occur interior to the main flood control levee on agricultural lands. Some
construction work would occur in levee material with a minor construction element
potentially in the adjacent intertidal zone comprised primarily of silts. Sediment discharge to
adjacent waters would be minimal. Rock fill would occur in the existing discharge channel
from the pump station to serve as a carp access barrier to the interior managed wetlands.
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The Webb and Woodland Bottoms mitigation sites will be developed for wetland and
riparian habitat by constructing low levees inside the main flood control dike and
constructing gradual sloping banklines within the mitigation sites.

II1. Alternatives

The project alternatives were described and analyzed in Chapter 4 of the Final IFR/EIS and
draft Supplemental IFR/EIS [no action, non-structural, and structural (channel deepening at
41, 42, and 43 feet), and disposal alternatives]. Alternatives other than the 43’ deepening
alternative were screened out on a number of grounds. The 41 and 42-foot alternatives were
eliminated because they failed to maximize NED benefits. The regional port alternatives
were eliminated because of higher anticipated construction, transportation or environmental
costs. The non-structural / LoadMax alternative has been fully developed and implemented.

As required by the 404(b)(1) guidelines, a detailed evaluation of disposal alternatives,
including upland and flowlane disposal and shoreline disposal, was performed in
conjunction with preparation of the Final IFR/EIS. All practicable alternatives to the
proposed disposal sites were studied with the coordination and cooperation of Federal and
state resource agencies. Refinements to the disposal plan have been made since issuance of
the Final IFR/EIS to further reduce impacts to wetlands. As discussed in the Final and Draft
Supplemental IFR/EIS and below, practicable alternatives to the proposed in-water disposal
areas and the two affected wetland sites do not exist.

The Supplemental IFR/EIS describes ecosystem restoration features in addition to those
proposed in the Final IFR/EIS (Tidegate Retrofits, Improved Embayment Circulation
[Walker/Lord Islands and Fisher/Hump Islands], and Shillapoo Lake). The additional
restoration features include Lois Island Embayment, Miller/Pillar, Tenasillahe Island
(interim and long-term features), Purple Loosestrife Control Program, Cottonwood/Howard
Island Columbian White-tailed Deer Reintroduction, and Bachelor Slough Aquatic
Restoration. The additional ecosystem restoration features were developed through the ESA
consultation process with the National Marine Fisheries Service (NMFS) and the U.S. Fish
and Wildlife Service (USFWS) for ESA-listed salmon and other species as well as generally
restoring fish and wildlife habitat.

a. Upland Disposal Sites (Includes two Wetland Sites)

The process used for screening upland disposal sites is described in Section 4.4.3.4 of the
Final IFR/EIS. Over 157 sites were reviewed. Multiple environmental and engineering
criteria were applied to screen the sites and select those proposed for disposal of project
dredged materials.

One of the environmental criteria applied was avoidance of wetlands to the extent
practicable. As a result of the screening process, comments on the draft EIS, and subsequent
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adjustments in disposal site boundaries, the total area of wetland fill was reduced from 30
acres for the plan evaluated in the draft EIS to 16.1 acres in the current recommended plan.

The two areas of wetland fill, 10.7 acres at Mt. Solo and 5.4 acres at Puget Island, are in
river areas where the in-water disposal capacity is insufficient to handle the amount of
material to be dredged. No other practicable means exists for disposing of dredged material
without impacting a comparable or greater amount of wetland habitat. Other upland or in-
water sites are not available in the vicinity or are already being used to capacity. The
disposal sites containing wetland habitat lie behind flood control dikes, are actively drained
and are used for agricultural purposes. These wetlands provide limited wildlife habitat value.
The Puget Island and Mt. Solo disposal sites lie behind flood control dikes and are outside
the Federal Emergency Management Agency 100-year floodplain.

b. In-water Disposal

Flowlane disposal is used in areas where no other disposal alternatives exist or where the
quantity of material to be dredged is too small to warrant use of a pipeline dredges that
would be necessary for upland disposal. Flowlane disposal is not expected to have a
significant impact on aquatic resources. Benthic invertebrate productivity is generally low in
the deeper channel areas and impacting these areas would not affect the overall productivity
of the Columbia River.

Shoreline disposal locations were selected because of beneficial use that they provide. Sand
Island protects a county/public park and riparian habitat. Skamokawa beach provides the
resale of material and protects the public beach. Miller Sands protects an important aquatic
habitat.

The Harrington Sump is necessary in the estuary in order to eventually place material upland
on Rice Island. The Rice Island upland disposal site is located within the estuary adjacent to
Harrington Sump. Material is temporarily placed in the sump when river conditions or
equipment availability does not allow direct placement of material on Rice Island. Pipeline
dredges later remove the material from Harrington Sump and place it upland for permanent
disposal. The sump has been used for decades and is a disturbed area with low productivity.
Use of Harrington Sump reduces the need for flowlane disposal elsewhere in the estuary.
The Tongue Point Sump is to be used during construction to temporarily store disposal
material that will ultimately be placed on the Lois Island ecosystem restoration site by a
pipeline dredge.

Two ecosystem restoration sites will be constructed utilizing dredge material in the estuary
to help restore valuable habitat. The Lois Island embayment will be filled with material to
an elevation approx 7 feet mllw in order to develop tidal marsh habitat. This action would
occur during the two-year construction period. The Miller Pillar ecosystem restoration
feature will restore subtital and/or intertidal habitat in a naturally erosive area. Both of these
restoration sites have been identified through the ESA consultation as beneficial to listed
salmonid stocks.
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The mitigation habitat development at the Martin Island embayment will also utilize
dredged material to accomplish the habitat objective. Project mitigation, including
mitigation for wetland impacts such as the proposed creation of intertidal emergent marsh at
Martin Island, was developed through an interagency team approach. The mitigation team
included representatives from the Corps, Washington Departments of Ecology and Fish and
Wildlife, US Fish and Wildlife Service, and Oregon Department of Fish and Wildlife.

c. Other Restoration

The ecosystem restoration features described in the Final IFR/EIS that involve discharges of
dredged or fill material into the waters of the U.S. include Tenasillahe Island and Shillapoo
Lake. The purpose of these restoration features is to benefit listed ESA species, including
salmonid ESUs and also to improve fish and wildlife habitat conditions. The Shillapoo Lake
restoration feature and the Burris Creek tidegate retrofit feature were formulated as the result
of a series of workshops with federal and state resource agencies. Tenasillahe Island
restoration was a result of the ESA consultation process between the Corps, NMFS and
USFWS. The discharges that are a part of these features are necessary in order to realize the
purpose of the features. There are no practicable alternatives to these discharges.

d. Other Wildlife Mitigation

The wildlife habitat mitigation described in the Final IFR/EIS that involve discharges into
the waters of the U.S. includes Martin Island (Martin Island embayment was addressed in
paragraph b above), Woodland Bottoms, and Webb mitigation sites. The purpose of these
wildlife mitigation actions is to offset project-related wildlife habitat losses for riparian,
wetland and agricultural lands. These mitigation actions were developed through an
interagency process (WDFW, ODFW, USFWS, WDOE and COE) utilizing the USFWS’s
Habitat Evaluation Procedures to assess project related losses and net gains in habitat units
at potential mitigation sites. The selected mitigation sites produced the best net gain in
habitat units at the least cost. The discharges that are a part of these mitigation actions are
necessary in order to attain the wildlife habitat improvements. There are no practicable
alternatives to these discharges.

IV. Factual Determinations (40 CFR § 230.11)

Physical Substrate Determinations

Sediments in the mainstem Columbia River typically are composed of fine to course sand
with less than 1% in the silt to clay size classification and less than 1% volatile solids. The
dredging sites within the navigation channel, access channels, and all flowlane disposal sites
and sumps are located within the mainstem of the Columbia River. Flowlane disposal sites
are typically located near associated dredging sites and are subject to similar hydraulic
forces. The riverbed generally consists of sand waves that have minimal compaction or
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consolidation. Therefore, the materials in the extraction sites and the substrate of the in-
river discharge sites are similar in particle size, shape and compaction.

The disposal of dredged material would alter the depth and/or gradient of the flowlane
disposal sites and sumps via raising the bottom elevation. As previously noted, the disposal
location and depth of flowlane sites cannot be determined until shortly before the time of
discharge due to the dynamic nature of the river bottom. However, rise in bottom elevation
is expected to range from two to six feet depending on individual flowlane sites. This range
of rise is not expected to cause significant changes in-water circulation, current pattern,
water fluctuation and water temperature. The elevation rise in the disposal sites may affect
the contours of the surrounding substrate; however, any such affect is expected to be
insignificant. The physical characteristics of bottom sediments would not change
significantly as the dredged material is essentially the same composition as material found at
the discharge site.

The substrate of both disposal sites containing wetland habitat is primarily silty clay loam.
Placement of dredged material at the sites would change the physical composition to
primarily sand. The top one foot of topsoil would be removed at the Puget Island disposal
site would be removed and stockpiled prior to deposition and then replaced on the surface as
each of the three disposal cells at the location are filled. All wetland function and value will
be lost at these locations; therefore, these wetland discharges will not be addressed any
further under these factual determinations.

The sandy substrate of the three-shoreline disposal sites is the same as the material that will
be placed there. Disposal will raise the riverbed of shallow water areas along the beach.
Some areas could change from shallow water to beaches. Disposal would erode away in
three to four years. All of these sites have been used in the past to maintain the Columbia
River. These sites tend to be non-vegetated erosive sites with low benthic productivity.
There are no expected impacts to downstream habitat as a result of these sites.

The substrate of the two ecosystem restoration sites and one wildlife mitigation site utilizing
dredged material for fill ranges from coarse sand to silt. Placement of dredged material at
Miller/Pillar would raise the bottom elevations from 6 to 24 feet with predominately
medium grain sand with some fine and coarse grain sand. For Lois Island embayment, the
elevation increase would range from 1 to 32 feet and average about 24 feet. The bottom
elevation of Martin Island embayment would rise approximately 20 feet to an intertidal level
post-construction.

Implementation of the interim measure at Tenasillahe Island would result in a temporary
modification to the physical substrate associated with placement of cofferdams established
to allow construction in the dry. These structures would be removed once the outlets are
modified. The improved outlets are not anticipated to modify the physical substrate at the
outlets beyond existing condition. Some modification to the substrate will occur at the three
inlet works to be established. These may include excavation of entrance and exit channels
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either mechanically or in combination with hydraulic forces associated with the initiation of
flows at these locations.

The long-term restoration measure at Tenasillahe Island will entail breaching (excavation)
the flood control levee at the two existing outlets and three proposed inlet locations
associated with the interim measure. The restoration of tidal flows to the interior of
Tenasillahe Island may result in the natural development of channels and/or modification to
the existing drainage channels and substrate from the reintroduction of hydraulic forces.
Disposal of excavated material from the breaches will be atop the remaining levee section to
the extent practicable but deposition on interior lands that are currently pastures (drained
wetlands) may occur, subject to further evaluations, for development of riparian forest
habitat.

Tidegate retrofits at Burris Creek would have minimal impacts to the existing substrate.
Typically, construction earthwork would be limited to the flood control levee if it proceeded
beyond a simple replacement or modification of the tidegate at the end of the culvert. No
change in the existing condition of the surrounding substrate due to changes in flow is
anticipated with these modifications.

The Shillapoo Lake ecosystem restoration feature will entail construction of water control
levees interior to the main flood control levee and modifications to the outlet works. The
interior levees are per the Washington Department of Fish and Wildlife’s management
desires for the presently agricultural and Shillapoo Wildlife Management Area lands
comprising the restoration feature. Structural modifications to the present outlet works will
primarily encompass the flood control levee with minor disturbance to the outlet channel to
Lake River. Another project feature entails placement of a porous rock fill (levee) across the
outlet channel to block carp access to the interior managed wetlands. The substrate of the
area is composed of silty clay loam. The levees will be constructed from these native soils.

The discharges at the Webb and Woodlands Bottoms mitigation sites will use clean sand and
insitu materials, and will not adversely impact the existing substrate.

The cumulative impacts of other ongoing and currently authorized activities involving
discharges of dredged or fill material that potentially affect physical substrate (e.g., existing
filling and diking, ongoing maintenance dredging, maintenance of the mouth of the
Columbia River, operation of the Federal Columbia River power system, and existing
development along the Columbia River) are reflected in the current substrate conditions
found at the sites discussed above. Future activities, including potential future upland
development, are not anticipated to affect physical substrate except in the immediate vicinity
of such projects. While future cleanup of the Willamette River under the federal superfund
program could potentially affect substrate in a limited area downstream of the Willamette’s
confluence with the Columbia, the cleanup plan has not been developed yet and therefore
the potential effect of the cleanup cannot be predicted at this time.

Water Circulation, Fluctuation and Salinity Determinations
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The proposed in-water disposal, including flowlane, two sumps, and shoreline disposal,
would affect minor changes in hydrologic features such as circulation patterns, downstream
flows, or normal water level fluctuations. Discharges at shoreline disposal sites are intended
to offset shoreline erosion. However, the minor changes in hydraulic features are not
expected to otherwise result in any significant impacts to aquatic communities, shoreline and
substrate erosion and deposition rates, the deposition of suspended particulates, the rate and
extent of dissolved and suspended components of the water body. Water quality
characteristics such as water chemistry, clarity, color, odor, taste, dissolved gas levels,
temperature, or nutrients would not be affected to any measurable degree. As discussed in
Sections 6.2.2.2 and 6.2.2.3 of the Final and Supplemental IFR/EIS and Appendix F of the
Final IFR/EIS, channel deepening and related disposal could cause a minor increase in
salinity in the main channel in the lower part of the estuary. The hydraulic analysis of water
surface elevations and salinity concentrations support the expectations of minor changes.
Since the water surface profiles and thus the energy gradients are essentially unchanged, the
flow in side channels and shallows would also be unchanged. The results of salinity
intrusion modeling show insignificant changes in salinity concentrations outside the main
channel. This result indicates that there would be very little hydraulic change away from the
main channel. Based on the results of sediment analysis [see subpart (d) below], and that
dredged material would originate from nearby in-water locations, physical or chemical
characteristics of the receiving water would not be adversely affected. Additional analysis of
salinity and hydraulic effects, including potential minor changes in the location of the
Estuarine Turbidity Maximum (ETM) associated with deepening (as opposed to disposal of
dredged or fill material), is included in the Supplemental IFR/EIS.

The proposed restoration actions at Tenasillahe Island, and the tidegate retrofits at Burris
Creek are intended to improve water circulation within these sloughs, backwaters and
embayments. The creation of tidal marsh habitat within the Lois Island embayment is not
anticipated to alter flow or water circulation patterns in the adjacent area. The placement of
a pile dike field and subsequent fill between the pile dikes at Miller/Pillar to restore subtidal
and or intertidal elevations would have a negligible impact to flows into lower Cathlamet
Bay. The porous rock levee across the outlet/inlet for the Shillapoo Lake restoration effort
is intended to maintain flow through the existing tidegate and pumping station at this
location but preclude the passage of carp to the interior managed waters.

The creation of the intertidal habitat in the Martin Island embayment is in a protected area
and is therefore not expected to alter circulation patterns adjacent to this site. The
discharges at the Webb and Woodlands Bottoms mitigation will occur behind the main flood
control dikes and will have no effect on water circulation, fluctuation and salinity.

The cumulative impacts of other ongoing and currently authorized activities involving
discharges of dredged or fill material that potentially affects water circulation, fluctuation
and salinity are reflected in the current conditions described in the Final and Supplemental
IFR/EIS. Future activities, including potential future upland development, are not
anticipated to affect water circulation, fluctuation or salinity except in the immediate vicinity
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of such projects. While future cleanup of the Willamette River under the federal superfund
program could potentially affect water circulation, fluctuation and salinity in a limited
downstream area, the cleanup plan has not been developed yet and therefore the potential
effect of the cleanup cannot be predicted at this time.

Suspended Particulate/Turbidity Determination

Hopper dredges discharge through doors in the bottom of the hull while under power and
traveling at slow speeds, generally around 1 or 2 knots. Hopper dredges typically discharge
their load in a 5-20 minute period. A hopper dredge may make 6-15 disposal cycles per day.
Loaded draft depths for hopper vessels vary with their capacity but will typically fall in the
15-30 foot depth range which is essentially the range for load discharge. The hopper dredges
generates a turbidity plume that is limited in extent to the area below the discharge depth
and immediately along the vessel path for the 5-20 minute disposal effort. The discharged
sand settles quickly to the river bottom. The sediment concentrations in the plume are
limited because of the small amount of fines in the disposal material. River currents will
carry the plume a short distance before it mixes with the river.

For pipeline dredges, dredged material is continuously pumped through a discharge diffuser
that is located 20 feet below the water surface. The discharged sand settles rapidly to the
bottom and a plume of fine grained sediments is carried away by the river currents. The
downstream extent of the plume will depend on the river velocities and channel geometry at
each discharge site.

Short-term minor increase in turbidity would occur in the mixing zones of Project in-water
disposal sites and in-water work areas associated with mitigation and ecosystem restoration
features. This condition would temporarily inhibit light penetration through the water
column for a short period of time (hours) and would not significantly affect aquatic
organisms. The dredging and disposal activity in the Project will involve the same type of
sandy material, and will be performed with the same type of equipment and the same
method of operations, as existing maintenance dredging of the 40-foot channel. Both states
have previously issued state water quality certifications that have included approved mixing
zones. With the issuance of state water quality certifications containing approved mixing
zones and/or short-term modifications as appropriate, the expected increase in turbidity
levels would not violate state water quality standards. Best management practices (BMP)
would be utilized for the dredge and fill actions associated with the deepening and all in-
water disposal, as well as the Lois Island embayment, Miller/Pillar ecosystem restoration
features and Martin Island embayment development for wildlife mitigation. Best
management practices would also be implemented for other ecosystem restoration features
entailing work in-water, including construction of temporary cofferdams to contain and
allow settling time for suspended sediments at Tenasillahe Island, and potentially for the
Burris Creek tidegate retrofits. The BMP’s are described in the BA and BO. See further
discussion in Chapters 4 and 6 of the Final and Supplemental IFR/EIS.
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All other discharges will occur in wetland areas. These discharges are not expected to
involve flowing or standing water where turbidity would be an issue.

The cumulative impacts of other ongoing and currently authorized activities involving
discharges of dredged or fill material that potentially affect suspended particulates and
turbidity are reflected in the current conditions described in the Final and Supplemental
IFR/EIS. Future activities, including potential future upland development, are not
anticipated to affect suspended particulates or turbidity except in the immediate vicinity of
such projects. While future cleanup of the Willamette River under the federal superfund
program could potentially affect suspended particulates and turbidity in a limited
downstream area, the cleanup plan has not been developed yet and therefore the potential
effect of the cleanup cannot be predicted at this time.

Contaminant Determinations

With the exception of some discharge of materials associated with the mitigation sites and
several of the ecosystem restoration features (Tenasillahe Island, Burris Creek tidegate
retrofit, Shillapoo Lake), all of the material proposed to be discharged pursuant to this
404(b) evaluation is dredged material from the navigation channel and from existing access
channels between the navigation channel and shoreside berths at three grain facilities, one
gypsum plant and one container terminal. Actual deepening of these berths will require
separate Section 404 permitting and review.

The discharges into the mitigation sites and several ecosystem restoration sites that do not
involve material dredged from the navigation channel will be either insitu material or clean
sand or rock from non-contaminated sources. Currently available information indicates no
reason to suspect contaminants in the insitu material.

Sediments in the mainstem Columbia River typically are composed of sand with less than
1% in the silt to clay size classification and less than 1% volatile solids. The material present
in the mainstem Columbia River meets exclusionary criteria as defined under the Marine
Protection, Research, and Sanctuaries Act (MPRSA) and the CWA and, therefore, would not
be subject to further testing under these two environmental laws. However, this material has
been subjected to both physical and chemical testing as part of this project. The mainstem
sediment has been determined, in accordance with the 1998 Dredged Material Evaluation
Framework (DMEF), Lower Columbia River Management Area (USEPA/COE 1998), to be
suitable for unconfined in-water disposal by the USEPA, Corps, and the States of Oregon
and Washington.

Sediment testing still will be required for material dredged from the turning basin at Astoria.
The evaluation would be conducted by and coordinated with the appropriate agencies prior
to any dredging and disposal action.

Material from the areas dredged in the Columbia River has been collected and analyzed
since dredging first began in the early 1900s. Prior to the passage of the MPRSA and CWA
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physical analyses was conducted to determine dredging capability and to estimate
production. After passage of these two environmental laws, analyses were expanded to
include chemical and biological analyses as well as the traditional physical analyses.
Physical analyses are also conducted as a regular parameter evaluated during benthic
infauna studies conducted in the river. Many of these infauna studies have been conducted
along the slopes and outside of the navigational channel during dredged material disposal
site evaluation studies. The Corps has identified and is entering into a SEDQUAL database
over 100 separate studies that have been conducted on the Columbia River by the Corps
since 1980. This includes sampling of over 3,100 stations for a total of over 4,100 samples.

While the nature of the mainstem material meets the exclusion from testing as provided in
the regulations and evaluation guidelines, the Corps and USEPA decided to conduct
confirmatory testing for the entire project. Sixty-seven separate shoal areas were identified
for sampling through assessment of the of the 1994 navigation channel bathymetry. In June
1997, 89 surface grab samples were collected from the 67 shoals in the Columbia River
project area (CRMs 3.0 to 106.2). In addition to physical analysis, 23 were further analyzed
for chemical contaminants.

As in accordance with the DMEF, chemical tests were performed including; inorganic total
metals (9), polynuclear aromatic hydrocarbons (PAHs), total organic carbon (TOC), total
volatile solids (TVS), acid volatile sulfide (AVS), pesticides and polychlorobiphenyls
(PCBs), pore water tributyltin (TBT), and P450 reporter gene system (RGS), a dioxin/furan
screen. Information regarding the sediment testing and results can be found in Appendix B
of the Final IFR/EIS, Columbia and Willamette River Sediment Quality Evaluation. The
dredged material was determined to be suitable for unconfined in-water disposal.

Additional evaluation of materials proposed for dredging was conducted as part of the ESA
re-consultation and can be found in Appendix B of the Biological Assessment and in the
Biological Assessment amendment letter (both found at Exhibit H of the Supplemental
IFR/EIS). The additional evaluation confirmed the earlier conclusion that the primarily
sandy dredged material does not contain unacceptable concentrations of contaminants and is
suitable for unconfined in-water disposal. No additional testing is necessary.

The cumulative impacts of other ongoing and currently authorized activities involving
discharges of dredged or fill material that potentially affect contaminants are reflected in the
current conditions described in the Final and Supplemental IFR/EIS. Future activities,
including potential future upland development, are not anticipated to affect contaminants
except in the immediate vicinity of such projects. While future cleanup of the Willamette
River under the federal superfund program could potentially affect contaminants in a limited
downstream area, the cleanup plan has not been developed yet and therefore the potential
effect of the cleanup can not be predicted at this time. Further, because the purpose of the
cleanup is to effectively control contaminants and protect human health and the
environment, it is likely that a major focus of cleanup design will be on avoiding and
eliminating any off-site contaminant impacts.
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Aquatic Ecosystem and Organism Determinations

Impacts to the aquatic ecosystem associated with discharge of dredged material will occur.
Impacts associated with flowlane discharge of dredged material are expected to be minimal
since the substrate of the main navigation channel consists primarily of sand naturally
formed into sand waves by river currents. These sand waves are constantly eroding and
reforming and do not provide the stable habitat needed for productive benthic communities.
Sampling in the channel areas has confirmed their low productivity for benthic invertebrates.
Additionally, those portions of the sand waves in the dredging prism are disturbed by annual
dredging operations that typically occur from May through September for the navigation
channel.

In-water disposal operations consist of flowlane disposal, use of two sumps and three
shoreline disposal sites. Flowlane disposal is done in or adjacent to the channel margins
typically at depths from 50-65 feet. These areas are generally similar to the channel areas
and are not considered very productive for benthic communities. Static benthic communities
would be covered and would not likely recover because of the continuous use of the sites.
However, populations of these organisms are not considered to be very high because of the
dynamic nature of the flowlane habitat.

Mobile organisms present in flowlane disposal areas, such as smelt, sturgeon and crab, are
adapted to the dynamic nature of the habitat arising from continuous movement of sand via
river currents. They are mobile organisms and generally should be physically capable of
avoiding the disposal in most instances. Sturgeon occur in the flow lane disposal sites as
both adults and juveniles. The behavioral research by the USGS, funded by the Corps, will
be used to manage the dredging and disposal operations to minimize impacts to sturgeon
populations. Dungeness crabs are located primarily in the lower reaches of the estuary but
can occur as far upriver as mile 15 when river flow is low and up river salinity is high.
Crabs could be present in Harrington Sump as well as the flowlane site at RM 5. Studies
have shown that crab are able to dig out of disposal materials, although some individual crab
do not dig out and are smothered. The number of crabs impacted will depend upon how
many are in the disposal site, which is dependent upon river and tide conditions. A study to
develop a model of crab abundance versus salinity is being developed by Battelle NW Labs
for the Portland District. This model will be used to schedule dredging and disposal to avoid
periods of high crab abundance to the extent practicable in order to minimize impacts.

Studies have shown that smelt spawning is not successful in the high-energy areas like those
used for flowlane disposal. Larval smelt move up into the water column after hatching;
consequently, it is likely that smelt larvae would not be affected by aquatic disposal
operations. Based on the above, it is likely that smelt populations would not be affected by
flowlane disposal.

Shoreline disposal sites are located in areas that are highly erosive and do not provide much,
if any, habitat for benthic communities. Consequently, use of these sites is not expected to
have a significant impact on the benthic productivity of the area. Through consultation with
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the NMFS, only three shoreline disposal sites (Sand Island and Miller Sands Spit, Oregon
and Skamokawa, Washington) are cleared for disposal operations.

Proposed wildlife mitigation actions would restore wetland functions of high value on
approximately 210 acres over the three wildlife mitigation areas. Wetland habitat
development would occur in the context of a larger, diverse, natural area, with a substantial
riparian forest component, at each mitigation site. Riparian habitat restoration would restore
approximately 228 acres of this habitat feature compared to the approximately 50 acres
impacted by disposal. Fill activities associated with the Martin Island embayment mitigation
site will convert the aquatic ecosystem at the site to intertidal emergent marsh.

Proposed ecosystem restoration features at Lois Island embayment and Miller/Pillar would
restore approximately 590 acres of low to moderately productive subtidal habitat to highly
productive shallow subtidal and tidal marsh habitat. Tidegate improvements at Burris Creek
and inlet structures (interim action) at Tenasillahe Island would improve water quality and
salmon habitat in several sloughs within the island complex. Implementation of the long-
term feature at Tenasillahe Island, breaching the flood control dikes, would restore
approximately 1,778 acres of habitat to tidal influence in the future. The Shillapoo
restoration feature creates waterfowl and wildlife habitat on 470 to 839 acres (dependent
upon planned acquisition).

The USFWS and the NMFS have both determined that the proposed action, including
ecosystem restoration features, is not likely to jeopardize the continued existence of
threatened or endangered species under their purview. The NMFS believes that the most
predictable impacts from the proposed action to ESA-listed salmonids and their habitats in
the lower Columbia River, estuary, and river mouth are short-term, physical changes during
the construction and subsequent maintenance period of the project. Expected impacts to key
physical processes will be limited and short-term in nature during construction and
maintenance. Further discussions of aquatic impacts are included in the Final IFR/EIS,
Supplemental IFR/EIS and Biological Assessments prepared by Portland District for this
action and in the biological opinions prepared by the USFWS and NMFS.

The cumulative impacts of other ongoing and currently authorized activities involving
discharges of dredged or fill material that potentially affect the aquatic ecosystem and
organisms are reflected in the current conditions described in the Final and Supplemental
IFR/EIS. Future activities, including potential future upland development, are not
anticipated to affect the aquatic ecosystem and organisms except in the immediate vicinity
of such projects. Further, any such projects that may affect the aquatic ecosystem and
organisms are likely to require independent evaluation under the Endangered Species Act
and NEPA. While future cleanup of the Willamette River under the federal superfund
program could potentially affect the aquatic ecosystem and organisms in a limited
downstream area, the cleanup plan has not been developed yet and therefore the potential
effect of the cleanup cannot be predicted at this time.

Proposed Disposal Site Determinations
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In-water disposal, flowlane and sump disposal, may be conducted by either hopper or
pipeline dredges. The aerial extent of the mixing zone for in-water disposal is influenced by
river conditions, material type, and dredge equipment. These factors are discussed in detail
in the BA, SEIS, and the FEIS.

Flowlane disposal sites are located in or adjacent to the Columbia River federal navigation
channel from RM 3 to RM 106, at depths generally from 50 to 65 feet. However, there
would be exceptions to the general depth criteria for the channel improvement project. The
actual disposal sites cannot be designated beyond the general description in the first sentence
of this section. They vary from year to year depending on the condition of the channel.
Flowlane disposal could occur at depths of 35 to 65 feet between CRMs 64 and 68 and
CRMs 90 and 101. Flowlane disposal could occur in areas over 65 feet deep in four specific
areas: downstream of CRM 5; CRMs 29 to 40; CRMs 54 to 56.3 on the Oregon side of the
channel; and CRMs 72.2 to 73.2 on the Washington side. The sump sites are located near
RM’s 18-20 and 20-22. River currents along the river are influenced by upstream
discharges and ocean tides and typically vary from —1 fps to +3 fps. The Columbia River is
generally not stratified except in the estuary where salinity intrusion causes stratification.
The stratification is not expected to significantly influence mixing of the disposal plume.

The substrates at the flowlane and sump locations are predominately medium grain sand
with some fine and coarse grain sand with less than 1 percent silt or clay. Columbia River
suspended sediment concentrations vary seasonally, but are generally between 10-20 mg/1
during the dredging season.

Hopper dredges discharge through doors in the bottom of the hull while under power and
traveling at slow speeds, generally around 1 or 2 knots. Hopper dredges typically discharge
their load in a 5-20 minute period. A hopper dredge may make 6-15 disposal cycles per day.
Loaded draft depths for hopper vessels vary with their capacity but will typically fall in the
15-30 foot depth range which is essentially the range for load discharge. The hopper dredges
generates a turbidity plume that is limited in extent to the area below the discharge depth
and immediately along the vessel path for the 5-20 minute disposal effort. The discharged
sand settles quickly to the river bottom. The sediment concentrations in the plume are
limited because of the small amount of fines in the disposal material. River currents will
carry the plume a short distance before it mixes with the river.

For pipeline dredges, dredged material is continuously pumped through a discharge diffuser
that is located 20 feet below the water surface. The discharged sand settles rapidly to the
bottom and a plume of fine grained sediments is carried away by the river currents. The
downstream extent of the plume will depend on the river velocities and channel geometry at
each discharge site.

For flowlane and sump disposal the river current would carry away fine sediment but since
the disposal material would be mostly sand, the extent and duration of the plume would be
minor. No mud flats and vegetated shallows would be affected by disposal in these areas as
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it occurs in and adjacent to the navigation channel which is generally distant from these
habitat types The material would not introduce toxic substances (see above discussion of
contaminant determinations) into the surrounding waters.

Shoreline disposal can generate elevated suspended sediment concentrations near the
shoreline at the three shoreline disposal sites. The suspended sediment concentrations
decrease rapidly as the disposal water mixes with the river discharges.

The Lois Island and Miller-Pillar restoration sites will be filled by pipeline dredge. The
disposal operation will be similar to a shoreline disposal. The suspended sediment plume
will also be similar to that caused by shoreline disposal. The currents at the Lois Island site
are generally lower than those in the main river channel and the plume will move away more
slowly than at the shoreline disposal sites. The Miller-Pillar site will have reduced current
velocities within the pile dike field, but the plume will rapidly mix with the river currents
outside of the dike field.

The Martin Island mitigation site will be filled by pipeline dredge. The disposal operation
will be similar to a shoreline disposal. The suspended sediment plume will also be similar to
that caused by shoreline disposal. The currents at the Martin Island site are generally lower
than those in the main river channel and the plume will move away more slowly than at the
shoreline disposal sites.

Potential Effects on Human Use Characteristics.

Municipal and Private Water Supplies: There are no municipal or private water supply
intakes in the vicinity of the disposal areas.

Recreational and Commercial Fisheries: Impacts to recreational and commercial fisheries
will occur. Fill at Lois Island embayment will restrict the area available for recreational
fishermen, principally for sturgeon, and commercial fisherman who utilize this area as part
of the Select Area Fishery established in the lower Columbia River. The Miller/Pillar
location would impact a portion of the Miller Sands gill net drift rendering it unsuitable for
commercial fishing use. As indicated by the evaluation of contaminates above, the
commercial and recreational fisheries are not anticipated to be impacted by contaminants.
Disposal operations are not expected to disrupt migration and spawning areas. Dredging
impacts to crab, including flowlane discharge of dredged material, are anticipated to impact
a small fraction of the crab population in the estuary. The crab population in the estuary is
only part of the total crab population in the area. Therefore, the project is not anticipated to
adversely affect the crab fishery.

Water-related recreation: Water related recreation in the project area consist of: pleasure
craft, jet skies, water skiing, wind surfing, canoeing, and kayaking . Impact to water related
recreation is expected to be minor in areas where disposal will occur. Dredges will be
operating in localized areas within the project area for short periods of time. Although there
may be some disturbances to individual recreators, these disturbances will be minimal.
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Disposal within the Martin Island embayment to create emergent marsh habitat will prevent
the recreational boaters’ use of that area.

Aesthetics: No impacts to aesthetics are anticipated.

Parks, etc. There are two public beaches that are also shoreline disposal locations. While
material is being disposed of at this location, there will be minor disturbances to shoreline
use by individuals using the beach. The periodic placement of material at these locations
enables continued public use of these areas. There are no national and historical
monuments, national seashores, wilderness areas, and research sites within the discharge
areas.

Determination of Cumulative Effects on the Aquatic Ecosystem

The proposed discharge of dredged material is not expected to have any significant adverse
cumulative effects on the aquatic ecosystem.

The wetlands proposed for dredged material disposal do not contribute much value to the
aquatic ecosystem in their current state as they lie behind flood control dikes, are subject to
drainage, and are impacted by current agricultural activities. Proposed enhancement and
development of wetlands through implementation of the wildlife mitigation plan, and
shallow water, riparian, slough and tidal marsh habitat improvements through restoration,
would add cumulative resource value to the lower Columbia River ecosystem.

Other discharges of dredged material associated with the project are not predicted to have
significant adverse effects either alone or in combination with other existing or reasonably
predicted discharges of dredged or fill material. As discussed above, the cumulative effects
of other ongoing and currently authorized activities involving discharges of dredged or fill
material (e.g., existing filling and diking, ongoing maintenance dredging, maintenance of the
mouth of the Columbia River, operation of the Federal Columbia River power system, and
existing development along the Columbia River) are reflected in the current conditions
described in the Final and Supplemental IFR/EIS.

While not caused by or connected to channel improvement, some future development of
port, marine, and industrial facilities is reasonably foreseeable within the project area.
Similarly, continued urban and industrial development in the project area is reasonably
foreseeable in response to regional and national economic trends.

Future urban, industrial and port development as it is implemented, would likely include
some discharge of dredged or fill material which would in turn result in localized impacts to
aquatic ecosystems (e.g., wetlands, riparian and shallow water habitat, and water quality).
The NMFS and USFWS May 2002 Biological Opinions discuss such potential development
and its potential impacts (e.g. increased localized demand for electricity, water and buildable
land with indirect effects to water quality; and, the increased need for transportation,
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communication and other infrastructure;) on listed species, as well as state, local, tribal and
private actions to benefit listed species.

Given the large geographic area involved and the uncertainties associated with state, local,
tribal and private actions, the precise nature and timing of future development, and its
environmental impact, are extremely difficult to predict. However, given the minimal
adverse effects to aquatic ecosystems (if any) anticipated for the discharge of dredged
materials associated with the entire Columbia River channel improvement project (including
the ecosystem restoration features and mitigation measures), the discharges under the
proposed project are not anticipated to contribute significantly to any adverse cumulative
effects resulting from unrelated development projects. Further, all significant future
development, including future discharge of dredged or fill material, will likely be subject to
additional independent environmental reviews by state and federal agencies under the
NEPA, CWA, ESA, and similar state programs.

Cleanup of the lower Willamette River under the federal Superfund program is also
reasonably foreseeable and may directly affect the Columbia River and its aquatic
ecosystem. At this time, the remedial investigation and feasibility study have not yet been
completed and a cleanup plan has not been selected. Therefore, it is not possible at this time
to determine the nature or magnitude of any short-term or long-term impacts of the cleanup
action on the aquatic ecosystem or whether such impacts would be cumulative to any
impacts (positive or negative) of the channel improvement project.

Determination of Secondary Effects on the Aquatic Ecosystem

The proposed action would not result in fluctuating river levels. Surface runoff from
disposal sites would be negligible as precipitation is expected to readily percolate into the
sand. The rehandling (sale) of sand from upland disposal and shoreline disposal sites would
not affect the aquatic ecosystem as the activity would occur behind containment dikes and/or
above the high tide line. No other secondary effects resulting from the discharge of dredge
material are anticipated.

IV. Findings of Compliance (40 CFR § 230.12)
a. No significant adaptations of the guidelines were made regarding this evaluation.

b. Alternatives. Alternatives to the proposed action were considered, including the no-
action alternative. Upland disposal of all Columbia River dredged material is not practicable
from a physical or economic standpoint and would affect substantially more wetlands and
wildlife habitat if it were implemented. All alternative disposal actions have been evaluated
for engineering and environmental suitability using an array of screening criteria. Avoidance
of wetlands, critical (ESA) riparian habitat and habitat important to threatened and
endangered species are among the screening criteria considered in the analysis. Any
remaining wetlands or riparian areas affected by disposal were considered unavoidable in
achieving a practicable disposal plan. A wildlife mitigation plan addressing impacts to
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agricultural, wetland and riparian habitats has been developed in cooperation with federal
and state resource agencies. Ecosystem restoration features were formulated as the result of
a series of workshops with federal and state resource agencies and the public, and through
the ESA reconsultation process between the Corps, NMFS and USFWS, and was based on
review of potential alternative actions that would benefit listed ESA species, including
salmonid ESUs and Columbian white-tailed deer, and also improve fish and wildlife habitat
conditions generally.

c. Water Quality Standards [40 CFR § 230.10(b)(1)]. The project complies with state
water quality standards. The Corps has applied to the States of Oregon and Washington for
water quality certifications under Section 401 of the Clean Water Act for all discharges of
dredged material into waters of the United States associated with the project. Issuance of
these certifications will reflect the states’ reasonable assurance of compliance with state
water quality standards.

d. Toxic Effluent Standards [40 CFR § 230.10(b)(2)]. The USEPA has designed 65
substances and compounds as toxic pollutants under section 307 (see 40 CFR § 401.15), but
it has adopted effluent standards under this subsection only for manufacturers and
formulators of aldrin, dieldrin, DDT, DDD, DDE, endrin, toxaphene, benzidene, and
polychlorinated biphenyls (PCBs; see 40 CFR part 129). The disposal of dredged material
associated with this project would not violate toxic effluent standards of Section 307 of the
CWA.

e. Endangered Species [40 CFR § 230.10(b)(3)]. The proposed action has been evaluated
under the ESA through formal consultation with the USFWS and the NMFS. Biological
Assessments prepared by the Corps for species under the jurisdiction of the USFWS
principally concluded that the proposed action would have no affect on nine listed species
and determined that certain actions may affect Columbian white-tailed deer, bald eagles and
peregrine falcons. Subsequently, Aleutian Canada goose and peregrine falcon were delisted.
Further, the Corps concluded that the project had a limited potential to adversely affect bull
trout and coastal cutthroat trout (USFWS jurisdiction) and listed Columbia River salmonid
ESUs (NMFS jurisdiction) and formal consultation was entered into with the USFWS and
NMES to address affects to these species. The Biological Opinion prepared by the NMFS
concluded that the proposed action is not likely to jeopardize the continued existence of all
listed Columbia River salmonid ESUs under their jurisdiction. NMFS also concluded that
the project would not result in the destruction or adverse modification of then-designated
critical habitat for salmonids." The USFWS concluded that the proposed action is not likely
to jeopardize the continued existence of bull trout, coastal cutthroat trout (subsequently not
listed), bald eagles, or Columbian white-tailed deer. They concurred with the Corps’
determination on the other listed species under their jurisdiction. The Corps will comply
with numerous terms and conditions listed in the Biological Opinions prepared by the
Services in order to implement the ‘reasonable and prudent measures’ identified. Corps

! Although the Biological Assessment and Biological Opinion addressed potential effects on salmonid

critical habitat, NMFS has since withdrawn the designation of such habitat.
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actions will address dredging impact minimization measures, best management practices,
monitoring activities, ecosystem restoration features, and ecosystem research actions.

f. Marine Sanctuaries [40 CFR § 230.10(b)(4)]. No marine sanctuary designated under
Title I1I of the Marine Protection, Research, and Sanctuaries Act of 1972 will be affected by
the proposed action.

g. No Significant Degradation [40 CFR § 230.10(c)].

As discussed in the Final and Supplemental IFR/EIS and in the factual determinations
above:

(1) The proposed action, including wildlife mitigation actions and ecosystem restoration
features, would not result in significant adverse effects on human health or welfare,
including municipal water supplies, plankton, fish, shellfish, or wildlife.

(2) Significant adverse effects on life stages of aquatic life and other wildlife dependent
on the aquatic ecosystem, on ecosystem diversity, productivity, or stability, or on
recreational, esthetic, or economic values would not occur.

(3) No significant adverse effects on aquatic ecosystem diversity, productivity and
stability are expected due to avoidance, impact minimization, mitigation of impacts, and
implementation of best management practices, monitoring actions, and research actions to
assess project-related impacts throughout the project life.

(4) No significant adverse effects of the discharges are expected on recreational,
aesthetic and economic values.

h. Minimization of Impacts [40 CFR § 230.10(d)]. Initial efforts focused on avoiding or
minimizing impacts to the extent practicable during selection of disposal sites. Avoidance
was accomplished by focusing disposal at existing and previously used disposal sites. Sites
with wetland and riparian habitat were avoided to the extent practicable. The two wetland
sites that will be filled are of low quality, function and value. Adjustment of disposal site
boundaries to avoid riparian and wetland habitat where possible, based on site visits and
aerial photography, has also continued throughout the process. Additional appropriate steps
to minimize potential adverse impacts, in accordance with the BMP’s that resulted from the
ESA consultaion, would be specified in the dredging contracts for new construction efforts
and/or dredging orders for O&M dredging actions. With the inclusion of appropriate and
practical conditions to minimize pollution or adverse effects to the aquatic ecosystem, the
proposed discharge is specified as complying with the requirements of Section 404(b)(1)
guidelines.

V. Conclusions
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The factual determinations and findings in this evaluation summarize and incorporate
information on and analysis of related issues contained in the Final and Supplemental
IFR/EIS.

On the basis of the factual determinations and findings made above, I conclude that the
proposed disposal sites for discharge of dredged materials as outlined in the Integrated
Feasibility Report for Channel Improvements and Environmental Impact Statement and the
Supplemental Integrated Feasibility Report and Environmental Impact Statement comply
with the Guidelines at 40 CFR Part 230 and with the requirements of Executive Order
11,990 (Protection of Wetlands).

I further conclude, based on the factual determinations and findings made above, in
combination with the Final and Supplemental IFR/EIS’ analysis of other potential
environmental impacts of the project as well as the projected contribution to National
Economic Development, that the proposed discharge of dredged material associated with the
project is in the overall public interest.

Date: Richard W. Hobernicht
Colonel, EN
Commanding
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COASTAL ZONE MANAGEMENT ACT CONSISTENCY DETERMINATION (Revised)
COLUMBIA RIVER NAVIGATION CHANNEL IMPROVEMENT STUDY
OREGON AND WASHINGTON

Introduction

The proposed federal actions addressed in this consistency determination are described in
the Final Integrated Feasibility Report and Environmental Impact Statement (IFR/EIS)
dated August 1999 and Supplemental IFR/EIS. These actions include deepening the
authorized 40- feet depth channel, with advanced maintenance to 45-feet, to an authorized
depth of 43-feet with advanced maintenance to 48- feet; and disposal of the dredged
material at Miller Sands and Skamokawa beach nourishment sites, disposal of dredged
material at several upland sites, in-water estuarine (flowlane) disposal, disposal of dredged
material in the Deep Water ocean disposal site, restoration via beneficial use of dredged
material of tidal marsh habitat at Lois Island embayment and tidal marsh/intertidal flat
habitat at the Miller-Pillar location, and restoration of tidal connection and intertidal
habitat within Tenasillahe Island based on the recommendations in the Final Integrated
Feasibility Report for Channel Improvements and Environmental Impact Statement, dated
August 1999 (Final IFR/EIS) and the Supplemental IFR/EIS. The Final SEIS is expected
to be released to the public no later than January 30, 2003.

The Supplemental IFR/EIS updates information, environmental analyses, and project
modifications resulting from consultation of the Columbia River Channel Improvement
Project under Section 7 of the Endangered Species Act (ESA). Additional ecosystem
restoration features also have been incorporated into the Project. These features would be
constructed using several different means. The Lois Island Embayment and Miller-Pillar
habitat restoration efforts would be constructed via placement of dredged material to attain
target depths at each location. Miller-Pillar would also require construction of a pile dike
field (five pile dikes) to hold the dredged material in place.

This determination of consistency with the Coastal Zone Management Program is based on
review of applicable Oregon Statewide Planning Goals and Guidelines, Washington
Coastal Zone Management Program and policies and standards of the Clatsop County
Comprehensive Plan and Pacific and Wahkiakum County (Washington) Shoreline
Management Programs. Additional discussion of consistency with the Pacific and
Wahkiakum County Shoreline Management Program is contained in the Technical
Memorandum prepared under the Washington State Environmental Policy Act and is
incorporated by this reference.

Proposed Actions

Dredging

Dredging would be accomplished by both hopper and pipeline dredge within the coastal
zone. Bathymetric changes will include up to 3 feet of deepening in areas of the navigation
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channel that are currently shallower than -43 feet CRD, with an additional 5-feet of
advance maintenance. The exact amount of riverbed lowering and the final dredging
locations will depend on river bathymetry just prior to construction. There will be no
changes in bathymetry in the approximately 55% of the navigation channel in this reach
that will not require dredging. There is a potential for 0-3 feet of deepening along the side-
slopes adjacent to the dredge cuts in the 5-10 years following construction. The estimated
total quantity of construction dredging (new work and 40-foot maintenance) in the estuary
is 11 million cubic yards (mcy). The estimated maintenance quantities over the 20 years
following deepening are estimated at 53 mcy.

Disposal

Proposed disposal within the area defined by the coastal zone boundaries of Oregon and
Washington include:

Oregon Washington

James River (upland) Brown Island (upland)
Tenasillahe Island (upland) Puget Island (upland)
Welch Island (upland) Skamokawa (shoreline)

Pillar Rock Island (upland)

Miller Sands Spit (shoreline)

Miller-Pillar Ecosystem Restoration Feature
Lois Island Ecosystem Restoration Feature

Rice Island in both States (upland)
Flowlane Disposal in both States

This consistency determination will focus on the proposed new disposal sites at Puget
Island, new flowlane disposal locations at CRM 5 and CRM 29-40, and disposal on Welch
Island and an expanded area for Miller Sands Spit. The other sites within the coastal zone
are designated disposal sites previously used for maintenance of the 40-foot channel. These
sites have been reviewed and determined consistent with State and local plans for dredged
material disposal. Use of all existing and proposed new sites will conform to the estuary
standards described herein.

Disposal within the flowlane would raise the riverbed intermittently along the channel
throughout the life of the Project. Flowlane disposal will generally be in portions of the
river in or near the navigation channel between elevations -50 and -65 feet CRD. Two
proposed flowlane locations (in the vicinity of CRM 5 and at various locations between
CRM 29-40) are at elevations greater than -65 feet CRD. The sand will be spread out
during disposal by keeping hopper dredges moving as they dump and by frequently
moving the discharge pipe from a pipeline dredge. The disposal material will then be
incorporated into the riverbed, forming sand waves and gradually moving downstream,
mainly as bedload transport. Flowlane disposal in the estuarine reach is expected to be
about 2 mcy during construction and about 24 mcy over the first 20 years of maintenance.
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Both Welch Island and Miller Sands Spit would be used for maintenance disposal only.
Disposal at Miller Sands Spit is estimated at 7 mcy over a 20-year period. Disposal at this
location utilizes only a fraction of the total site area in any given year. Use of the entire
151-acre site would likely occur over a several year timeframe. Disposal at the 42 acre
Welch Island site is estimated at about 450,000 cy over a 5 year period. Use of this site
would be for channel maintenance only.

The Draft SEIS describes two ecosystem restoration features, including restoration of tidal
marsh and/or shallow water habitat at Miller-Pillar and Lois Island embayment.
Construction of the Millar-Pillar and Lois Island embayment features would use dredged
materials from construction and maintenance that otherwise would have been taken to the
ocean. With the implementation of these two ecosystem restoration sites, the placement of
dredge material in the ocean should not be necessary. In the event dredge material from
the channel did go to the ocean it would be discharged into a site designated under Section
102 of the Ocean Dumping Act. Such discharge would be in accordance with the
management and monitoring plan as require by the Ocean Dumping Act. At this point in
time, we fully anticipate that the Deep Water Site would be the site designated under
Section 102. A complete set of project documents, including project maps have been
provided to WDOE staff.

Ecosystem Restoration Features

Lois Island Embayment

The area for the restoration is approximately 190 acres. It would occupy the northeastern
portion of the embayment along Lois Island.

Restoration of the Lois Island Embayment would require about 6 mcy of material from
initial construction. The initial construction material would originate from the navigation
channel between CRM 3-30. Material dredged from the navigation channel would be
transported via hopper dredge and temporarily placed in the flowlane (CRM 18-20) near
the entrance of the Tongue Point channel. No deep draft vessels currently call at Tongue
Point because industrial facilities requiring their service have not been developed.
Consequently, placement of dredged material in the channel entrance would not
compromise vessel traffic. After placement of dredged material in the temporary flowlane
location, a pipeline dredge would be used to transfer the material into the embayment to
the target elevations. These target elevations would be predicated on surveyed elevations
for existing tidal marsh habitat at this location.

Miller-Pillar

This ecosystem restoration feature is located between Miller Sands and Pillar Rock Islands
in the Columbia River estuary (CRM 25-26). Natural processes are currently eroding
material south of the navigation channel and redepositing the material in the navigation
channel. This erosive action has been occurring since 1958 at an average annual rate of
approximately 70,000 cubic yards. The erosion is affecting productive, shallow water and
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flats habitat (0-6 feet CRD) and converting the area to less productive, deep subtidal
habitat (a minimum depth of 25 feet). Restoration of the erosive area to tidal marsh and
intertidal flats habitat can be accomplished by placement of dredged material at the
location to mimic the existing elevation of the tidal marsh/intertidal flat complex at the
upstream end of Miller Sands Island. Approximately 6 mcy of material would be required
to develop the targeted habitats. Dredged material placed at this location would be
comparable to in sifu materials. Dredged material retention will require the construction of
pile dikes to reduce water velocities and maintain the desired substrate elevations. Three
pile dikes would be constructed during the construction phase of the project to create
suitable conditions for retention of dredged material placed at this location and
establishment of tidal marsh and intertidal flat habitat. This ecosystem restoration feature
will be monitored post-construction to assure that productive tidal marsh and intertidal flat
habitat has developed. Upon that determination, additional tidal marsh and intertidal flat
habitat would be developed at this location, to include the construction of two additional
pile dikes.

The dredged material would be obtained from the deepened navigation channel during
subsequent maintenance dredging operations. This restoration feature will be phased
during O&M, with dredged material placed to the target elevation, beginning at the
downstream border and moving upstream. This would create tidal marsh and intertidal flat
habitat to benefit salmonids. The time frame to accomplish this restoration depends on the
volume of maintenance dredging material that accumulates in the navigation channel.
Pipeline dredges would supply the material from adjacent bars, as the area is too shallow
for placement via hopper dredge. Barging of material to the location for placement is
physically feasible, although unlikely from a cost standpoint.

Tenasillahe Island

Two restoration actions are anticipated for this location. The interim action would be
directed at improving connectivity and water exchange between sloughs/backwater
channels interior to the levees and the Columbia River. This would be accomplished
through interim and long-term improvements to tidegates and provision of controlled inlets
to improve water movement and accessibility for juvenile salmonids. Implementation of
the interim action is contingent on hydraulic engineering analyses to ensure that any
improvement will not compromise habitat integrity for Columbia white-tailed deer that
inhabit Tenasillahe Island.

For the long-term action, the levees would be breached to restore full tidal circulation to
approximately 1,778 acres of former intertidal marsh/mudflat and forested swamp habitat.
The long-term action is contingent on delisting of the Columbia white-tailed deer and
determination that such actions are compatible with the purposes and goals of the refuge,
to include restoration of intertidal marsh/mudflat and forested swamp habitat for ESA
Critical Habitat for salmonids.
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Consistency Review
Oregon State-wide Planning Goals and Guidelines

Goal 16 - Estuarine Resources. The Columbia River estuary is classified as a
“Development Estuary.” This classification allows for uses such as navigation
development and dredged material disposal in development management units.
Implementation of estuary plans is the responsibility of local jurisdictions. Proposed new
actions affecting the estuary will be reviewed by the state and local agencies having coastal
zone jurisdiction. Actions occurring outside the coastal zone, including channel deepening
may have an effect on resources utilizing the Columbia River estuary such as marine
mammals and anadromous fish. The EIS prepared for this action addresses direct, indirect
and cumulative effects on these species and concludes that no significant impact would
result from this action. See additional discussion regarding consistency with local plans.

Goal 19-Ocean Resources. This goal requires that agencies determine the impact of
proposed projects or actions. Paragraph 1(c) of Goal 19 states that “agencies ... shall 1.
protect and encourage the beneficial uses of ocean resources such as navigation ... provided
that such activities do not adversely affect the resources protected in subsection 1., avoid,
to the extent possible, adverse effects on or operational conflicts with other ocean uses and
activities; and 2. comply with applicable requirements of the Oregon Territorial Sea Plan.”
According to the provisions of Goal 19 and the Oregon Territorial Sea Plan, decisions to
take such an action, such as using an ocean disposal site, are to be preceded by “inventory
information necessary to understand potential impacts and relationship of the proposed
activity to the continental shelf and near shore ocean resources.” In addition, there should
be a contingency plan and emergency procedures to be followed in the event that the
operation results in conditions that threaten to damage the environment.

Guidelines for ocean disposal of dredged material are specified by the U.S. Environmental
Protection Agency (USEPA) in 40 CFR Part 227 (Ocean Dumping Regulations).
Specification of suitable dredged material is based on evaluation of the potential impacts.
An evaluation of suitable ocean disposal sites, demonstrating compliance with parts 227
and 228, is included as Appendix H and in the Section 103 Evaluation in Exhibit D of the
IFR/EIS. The new site(s) will be selected upon completion of the EPA site designation
process. Under the preferred option presented in the Supplemental IFR/EIS, construction
of the Millar Pillar and Lois Mott ecosystem restoration features would use dredged
materials from construction and maintenance that otherwise would have been taken to
ocean disposal. With the use and implementation of the two estuarine restoration sites, the
ocean disposal should not be necessary. In the event dredge material from the channel did
go to the ocean, it would go to a site designated for ocean disposal under Section 102 of
the Ocean Dumping Act. At this point in time, we fully anticipate that the site designated
under the ODA for potential use on this Project will be the Deep Water Site. Compliance
with Goal 19 and the Oregon Territorial Sea Plan, Part I Resource Inventory and Effects
Evaluation, will be met once the requirements and criteria contained in parts 227 and 228
are completed. Remaining actions to be completed include a biological baseline study and
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further analysis of potential Dungeness crab impacts. Additional discussion of effects on
ocean resources and activities is included in the following.

Other Oregon Revised Statutes Applicable to the Oregon Coastal Management
Program

ORS Chapter 274 - Submersible and Submerged Lands. This statute applies to disposal of
dredged material below ordinary high water of the Columbia River. The environmental
impact evaluation and public review process provided by the Supplemental IFR/EIS, and
the evaluation under Section 404 (b)(1) Evaluation satisfy the substantive federal
requirements of this statute. ORS 274.550(1) specifically authorizes the “removal of
material from submersible lands of any navigable stream . . . when the material is removed
for channel or harbor improvement.” Any conflicts with existing state leases or uses will
be resolved prior to in-water disposal.

ORS Chapter 496 - Wildlife Laws. The wildlife inventory and impact analysis contained in
the Supplemental IFR/EIS, including analysis under the Endangered Species Act,
addresses the requirements of this statute. All proposed actions have been or currently are
coordinated with Oregon Department of Fish and Wildlife.

In addition to the species listed under the Endangered Species Act that were the subject of
consultation with US Fish and Wildlife Service and NOAA Fisheries, the State of Oregon
has requested that the Corps include Lower Columbia River native coho salmon listed as
endangered under the State's ESA. Coho spawn in small, relatively low gradient tributaries
in the lower Columbia River. Juveniles rearing in these tributaries for two years before
migrating to the ocean. Adult coho return to spawn as three year olds. Lower Columbia
River Coho are predominately of hatchery origin, with only the Clackamas and Sandy
Rivers still having wild runs. Most of the coho juveniles in the Channel Improvement
project area are of hatchery origin and are released from mainstream and tributary
hatcheries as smolts. Coho juveniles are considered stream type since most of their rearing
occurs in the tributary areas. Consequently, the analysis of the impacts to federally listed
stocks with stream type juveniles by the Channel Improvement Project consultation would
apply for coho as well. In additional all the monitoring and restoration actions proposed for
the federally listed stocks would be beneficial for juvenile coho as well. Adult coho return
in the same time frame as federally listed stocks of adult Fall chinook and would use the
same habitat. Consequently, the assessment done for adult Fall chinook would be
applicable for coho. As a result, the Biological Assessment and Biological Opinion
prepared for the Channel Improvement Project for the Federally listed stocks in the
Columbia River is considered adequate for the assessment of impacts to Lower Columbia
River coho.

In that assessment the Corps and Services developed a conceptual model of the Lower
Columbia River ecosystem relationships that are significant for salmonids. This model
also applies to Lower Columbia River coho. Because the habitat requirements of adult
salmonids are limited in the lower Columbia River, the model focuses on juvenile
salmonids. The conceptual model incorporates the best available science for adult and
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juvenile salmonids. The basic habitat-forming processes-physical forces of the ocean and
river-create the conditions that define habitats. The habitat types, in turn, provide an
opportunity for the primary plant production that gives rise to complicated food webs. All
of these pathways combine to influence the growth and survival and, ultimately, the
production and ocean entry of juvenile salmonids moving through the lower Columbia
River.

The conceptual model also demonstrates that the Project complies with the Survival
Guidelines in ORC 635-100-135. Specifically, the analysis demonstrates that the Project
should not degrade water quality, reduce stream flows, affect gravel in spawning areas, or
adversely affect riparian habitat.

Although none of the changes identified in the conceptual model from the Channel
Improvement Project are believed to have a measurable effect on existing habitat types, the
Corps is proposing to implement compliance measures to ensure effects will be minimized
and will also monitor to confirm this conclusion. In addition, proposed ecosystem
restoration and research actions will benefit Lower Columbia River coho. Based on the
above, the project will not have a significant effect on native Lower Columbia River coho.

ORS Chapter 506 - Commercial Fishing and Fisheries. Although this statute does not
apply directly to the proposed action, the proposed action may affect commercial fishing in
the estuary and ocean. The Supplemental IFR/EIS describes the potential impact to these
fisheries and means to avoid or minimize these impacts.

ORS Chapter 509 - General Protective Regulations. The Supplemental IFR/EIS describes
minimizing or mitigating for habitat losses from the deepening Project.

ORS Chapter 468A - Air Quality. The Supplemental IFR/EIS addresses potential air
quality impacts from the deepening Project. Essentially, all air quality standards would be
met.

ORS Chapter 468B - Water Quality. The Supplemental IFR/EIS and Section 404 (b)(1)
Evaluation prepared for this action address all water quality evaluations required by this
statute.

Clatsop County Comprehensive Plan
Columbia River Estuary Land and Water Use Plan

Section P20, Estuary Shoreland and Aquatic Regional Policies

P20.5, Dredging and Dredged Material Disposal. As described in the report
documents and elsewhere in the consistency determination, the proposed action complies
with applicable policies with the possible exception of proposed disposal at Welch Island
and expanded Miller Sands site and flowlane disposal at depths below 65 feet MLLW. See
Standards, S4.232 below.
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P20.6, Estuarine Construction. Proposed pile dike construction between Miller Sands
and Pillar Rock Islands and installation of inlet structures at Tenasillahe Island apply under
this policy. These actions are addressed under the estuary standards, S4.208 in compliance
with this policy.

P20.8, Fish and Wildlife Habitat. The proposed action, as coordinated with the
National Marine Fisheries Service and the U.S. Fish and Wildlife Service, complies with
this policy regarding protection of endangered or threatened species habitat and protecting
nesting, roosting, feeding and resting areas used by resident and migratory bird
populations. See Standards, S4.239. No major marshes, significant wildlife habitat, coastal
headlands or exceptional aesthetic resources would be adversely affected by the proposed
action.

P20.12, Mitigation. The proposed flowlane disposal at depths greater than 65 feet
MLLW has been identified as an activity that may cause a loss of aquatic resources.
Coordination with state and federal resource agencies resulted in an agreement to conduct
sturgeon, smelt and benthic invertebrate sampling to determine if significant numbers of
these species occur in these areas. The results of these studies indicate minimal impact to
smelt or benthic invertebrates from dredging or disposal. Behavioral research by the
USGS, funded by the Corps, will be used to manage the dredging and disposal operations
to minimize impacts to sturgeon populations. See further discussion under Columbia River
Aquatic Use and Activity Standards and the Supplemental IFR/EIS,

Chapter 6.

P20.19, Water Quality Maintenance. This policy does not address water quality
effects from dredging and dredged material disposal activities. The proposed dredging and
disposal actions, however, would not degrade estuarine water quality. See further
discussion under standards Section 4.242.

P21.5, State and Federal Consistency. The proposed navigation channel deepening
action is being reviewed for consistency with the regional policies, development standards
and land and water use designations in the comprehensive plan.

Section P30, Estuary Subarea Plans

P30.3, Estuary Channels (deep water estuary from Columbia river miles 3.0 to 22.5).
The navigation channel and adjacent flowlane area are designated Aquatic Development,
which allows for dredging and dredged material disposal.

P30.5, River Channels (Harrington Point to western end of Puget Island). The main
navigation channel and adjacent flowlane disposal areas are designated Aquatic
Development.

Section P40, Columbia River Estuary Dredged Material Management Plan
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P40.1, Purpose and Content. Describes the Dredged Material Management Plan
prepared by CREST in 1979 and revised in 1986. The plan serves as a guide to dredging
Projects sponsors and regulatory agencies. The plan lists some possible disposal sites;
however, the plan explicitly notes that it “is not intended to be an exhaustive list of all
possible disposal sites and it in no way restricts the disposal of dredged materials to
designated sites only.” The plan is incorporated by reference via Section P60, Appendices,
to the County Comprehensive Plan and applicable plan policies have been fully
incorporated into comprehensive plan policy 20.5, Clatsop County development standard
S4.232 and other Clatsop County provisions addressed in this consistency determination.
For the reasons discussed under these provisions, with the possible exception of the
proposed actions described below, the proposal is consistent with the existing dredged
material disposal plan.

The plan identifies a smaller site than is identified at Miller Sands and does not identify
Welch Island as a disposal site (although it has been used since the 1970s). As noted
above, the plan notes that it “no way restricts the disposal of dredged materials” to these
sites. The plan also establishes the depth for flow lane disposal between 20 and 65 feet
below MLLW. The CREST is currently updating the Dredged Material Management Plan.
The updated plan recognizes that the Welch Island disposal site has been used for disposal
since the 1970's, was inadvertently not included in the original plan, and should reasonably
continue to be used as a disposal site. The updated plan also recognizes that expanding the
existing 98 acre Miller Sands beach nourishment site to 151 acres is warranted compared
to other potential disposal alternatives, would not unreasonably degrade estuarine
resources or uses and should be included in the revised plan. With the inclusion of these
sites in the revised plan, the proposed disposal actions would be consistent with this policy.

The plan also identifies flowlane disposal at depths up to a maximum of 65 feet. The
proposed disposal would extend beyond that depth at river mile 5 and between river miles
29 and 40. A plan exception under the procedures outlined in OAR 660-004-0020 is
proposed for flowlane disposal at these greater depths. The request for a plan exception
will be based on a “reasons” exception under OAR 660-004-0020(1). The exception will
evaluate the reasons for the exception, consistent with OAR 660-004-0022(7), the lack of
availability of exception areas to reasonably accommodate the material to disposed of
through flow-lane disposal below 65 feet, the long-term environmental, economic, social
and energy consequences resulting from the exception, and how the flow lane disposal will
be rendered compatible with adjacent uses. The need for disposal at these locations is
discussed in the IFR/EIS and demonstrates that other reasonable alternatives are not
available. The resource analysis discussed in the Supplemental IFR/EIS includes studies
conducted to determine potential impacts to smelt, sturgeon and benthic invertebrates. The
studies have been completed for smelt and benthic invertebrates and have concluded that
the flowlane disposal would not result in unacceptable or appreciable impacts to these
species. Behavioral research by the USGS, funded by the Corps, will be used to manage
the dredging and disposal operations to minimize impacts to sturgeon populations. Recent
analysis also demonstrates that the disposal material would remain in the active sand
transport zone and would migrate downstream as bedload material.
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Columbia River Estuary Shoreland and Aquatic Zones

Section 3.740, Aquatic Development Zone. In-water disposal sites within or adjacent
to the navigation channel are within the Aquatic Development Zone, which permits
dredged material disposal in conjunction with navigation at designated sites. See additional
discussion of flowlane disposal modification under Columbia River Estuary Aquatic Use
and Activity Standards and Columbia River Estuary Land and Water Use Plan.

Section 3.760, Aquatic Conservation Two Zone. The ecosystem restoration feature at
Lois Island embayment lies within an Aquatic Conservation Zone and is an approved use.
The proposed restoration feature at Miller-Pillar also occurs within this zone and is
therefore an approved use. Restoration is a permitted activity in this zone provided all
standards for estuary work are met. The proposed ecosystem restoration features would
comply with all applicable standards (See standards discussion below).

Section 5.125, Consistency Review Procedure for Federal Activities and
Development Projects. This Coastal Zone Management Act consistency determination has
been prepared for review by the States of Oregon and Washington.

Sections 5.810-5.840, Impact Assessment. Development activities that could
potentially alter the estuarine ecosystem (i.e., dredged material disposal, riprap, fill, in-
water structures, etc.) require an impact assessment. An EIS and SEIS that discuss the
effects of the proposed actions on the existing resources of the Columbia River has been
prepared. The EIS and Supplemental EIS fulfill the requirement of a separate impact
assessment. The results of the EIS and Supplement indicate that the proposed activities do
not represent a potential degradation or reduction of significant fish and wildlife habitat
and essential properties of the estuarine resource.

Columbia River Estuary Shoreland and Aquatic Use and Activity Standards

S4.208, Estuarine Construction. Applies to in-water structures including pile dikes;
may be allowed only if the following criteria are met:

a. If a need (i.e., a substantial public benefit) is demonstrated; and

b. The proposed use does not unreasonably interfere with public trust rights; and

c. Feasible alternative upland locations do not exist; and

d. Potential adverse impacts, as identified in the impact assessment, are minimized.

Construction of pile dikes is proposed in conjunction with the proposed ecosystem
restoration feature at Miller-Pillar.

The standards require that structural shoreline stabilization measures be coordinated with
state and federal agencies to minimize adverse effects on aquatic and shoreline resources
and habitats. Comments were received from agencies in the Draft and Final IFR/EIS
review. Concerns were raised regarding the potential for increased predation of juvenile
salmonids by piscivorous birds. Pile dikes have been used as perches by these birds,
particularly cormorants. NOAA Fisheries recommended further studies to evaluate the
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effects of pile dikes on salmonid predation. These studies have been completed and
concluded that the use of bird excluders on pile dike structures all but eliminated predator
bird perching on the pile dikes. Any new pile dike construction would include installation
and maintenance of bird excluders.

The proposed tidegate and circulation improvements at Tenasillahe Island also apply to
this standard. These are minor construction activities that would benefit juvenile salmon
feeding and rearing area within the estuary. This action has been coordinated with state and
federal resource agencies. The construction would conform to all regulatory requirements
to minimize impacts on aquatic resources.

S4.209, Deep-Water Navigation, Port and Industrial Development. The proposal is
consistent with this standard for the reasons set forth in the discussion of S4.232, Dredging
and Dredged Material Disposal, and in the 1999 IFR/EIS and SIFR/EIS.

S4.218, Mitigation and Restoration. The proposal is consistent with this standard for
the reasons discussed above under Clatsop County Comprehensive Plan Policy 20.12,
Mitigation.

S4.230, Bankline and Streambed Alteration. The proposal is consistent with this
standard. Stream surface area will be maintained, existing deepwater channels will be used,
undesirable hydraulic conditions will not be created, and adverse effects on estuarine
resources, if any will be minimized as discussed under Clatsop County Comprehensive
Plan Policy P20.12 and Clatsop County Standard S4.232.

S4.232. Dredging and Dredged Material Disposal. Dredging is conducted for
navigational purposes as allowed by the plan. Dredging, disposal site selection and the
material to be disposed comply to the maximum extent practicable with appropriate
sections of S4.232. The need for channel deepening is identified in Chapter 3 of the EIS, as
well as receiving the support of the sponsoring lower Columbia River Port Districts.

Undesirable erosion, sedimentation, increased flood hazard and circulation changes are not
expected based on the results of the hydraulic done as part of the salinity intrusion analysis
conducted for this study. See Appendix F of the Final IFR/EIS and Draft Supplemental
IFR/EIS, Chapters 4, 5, and 6. This analysis essentially concluded changes in flow patterns
from a 3-foot channel deepening would be imperceptible.

Based on the conclusions described in Chapters 2 and 6 of the IFR/EIS, short-term
dredging and disposal effects are expected to be minor within the estuary reach when
compared to existing 40-foot channel dredging and disposal. Most of the work occurs in
areas currently disturbed on an annual basis. Dredging and disposal would occur in deeper
areas that are lower in benthic productivity. Some destabilization of near channel side
slopes would occur for 5-10 years following initial deepening.
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All relevant state and federal water quality standards will be met and sediments evaluated
in accordance with the Regional Testing Manual. All Columbia River sediments from
navigation channel dredging are suitable for unconfined in-water disposal.

Alternatives to reduce disposal in the estuary have been evaluated. Existing upland and any
proposed new upland sites available within the estuary would be used to their capacity.
Disposal area capacity has been determined to be adequate for initial dredging and at least
20 years of maintenance dredging for the Project.

Flowlane disposal would occur primarily in areas at depths greater than 50 feet. Chapters
4, 5 and 6 of the IFR/EIS describe these areas and identify resources that may be present at
these locations. Disposal is proposed for depths greater than 65 feet downstream of CRM 5
and at various locations between CRM 29-40.

Disposal within these areas is expected to slightly change bottom elevations. This material
would reform as sand waves and gradually move downstream with the river bedload. The
actual change in bed elevations that would occur would depend on factors such as the total
area used for disposal, the volumes disposed and the amount of material transported away
from the sites. About 2 mcy of this material disposed within the estuary reach would be
from construction of a deeper channel. Maintenance dredging material (estimated 24 mcy
over 20 years) would increase slightly over existing 40-foot channel maintenance
quantities. Estimated quantities proposed for disposal at locations below 65 feet are 8 mcy
of maintenance material over 20 years in the vicinity of CRM 5, and 2 mcy construction
material and 12 mcy 20-year maintenance material between CRM 29-40.

Resource agencies have expressed concern over potential impacts to juvenile sturgeon,
smelt larvae and benthic invertebrates within areas proposed for flowlane disposal.
Biological sampling has been conducted to determine the location and extent of these
resources. The sampling results indicate that disposal at these locations would have
minimal impact to smelt and benthic invertebrate populations. The sampling data indicates
that there could be potential impacts to sturgeon from disposal within the sites. If ongoing
baseline studies or monitoring indicate unacceptable impacts to sturgeon or sturgeon
habitat, alternative disposal methods, disposal timing or other means to avoid or minimize
impacts will be implemented. Overall sturgeon habitat or populations would not be
significantly affected. See the Supplemental IFR/EIS, Chapter 6 for further discussion.

Concerns over continued disposal at Rice Island and its attraction to Caspian terns for
nesting and feeding on juvenile salmon have also been raised. Recent actions by the Corps
to discourage nesting on Rice Island have been successful and juvenile salmon predation
has been significantly reduced. These current actions will continue. Long term Caspian
tern management actions to address estuarine population levels and distribution of terns in
the western U.S. are in progress by the U.S. Fish and Wildlife Service, Corps, NOAA
Fisheries and other State and Federal resource agencies.

The Deep Water disposal site proposed for designation is beyond the limits of the
Territorial Sea and is not within Clatsop County jurisdiction. Since this action may affect
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the resources of the states of Oregon, it would be applicable to Oregon Statewide Goal 19.
Designation and use of that site is addressed in the IFR/EIS, Appendix H and the Section
103 Evaluation (Exhibit D). The current preferred alternative would utilize the Lois Island
embayment and Miller-Pillar ecosystem restoration features for disposal of channel
material, plus flowlane and existing disposal sites. This should eliminate the need for
ocean disposal.

S4.235, Filling of Aquatic Areas and Non-Tidal Wetlands. The proposed actions
affected by this standard is “flowlane disposal” in the vicinity of river mile 5 and between
river miles 29 and 40 and implementation of ecosystem restoration features at Lois Island
embayment and Miller-Pillar. Flowlane disposal at the proposed quantities and rates would
slightly raise bottom elevations at these locations. Although this action is technically
considered fill, it is not converting aquatic area into uplands as implied in this standard.
Dredged material placed at flowlane locations would continue to slowly move downstream
as bedload material. As previously stated, biological sampling has been conducted to
identify areas where significant resources can be avoided or impacts minimized.

The two restoration areas are subtidal aquatic areas considered to have low biological
productivity. Creating tidal marsh and intertidal flats habitat would increase biological
productivity and would particularly enhance feeding and resting area for juvenile salmon.
The proposed restoration features could potentially disrupt commercial salmon harvest at
these locations. As discussed in the SEIS, about 19% of available area for gillnet fishing in
the Tongue Point select area fishery would be displaced by the Lois Island embayment fill.
A drift net fishery encompasses the Miller-Pillar ecosystem feature. The phased
implementation of this feature will delay the level of impact to commercial fishing
interests. We project at full development of this feature that 14% of the Miller Sands Drift
would be impacted to the extent that drift fishing would be precluded.

S4.237, Riparian Vegetation Protection. The proposed dredging or disposal work
would disturb no riparian vegetation.

S4.239. Fish and Wildlife Habitat. The proposed action is being coordinated with
state and federal resource agencies. Comments and recommendations from those agencies
have been and will continue to be considered in the development of the plan. Measures to
avoid or minimize impacts to aquatic resources, such as timing, in-water disposal site
depths and dredging methods would be incorporated into the proposed action. As noted in
our response to S4.232 and S4.235, biological sampling has been conducted to determine
presence of significant resources in this area. The data will be used to identify the preferred
mitigation measures of avoiding or minimizing impacts to significant resources.

S4.241, Significant Areas. No significant areas as defined by this standard would be
affected by the proposed action.

S4.242. Water Quality Maintenance. The potential adverse water quality effects have
been addressed in the FEIS and SEIS prepared for this action. Dredging and disposal of
Columbia River navigation channel sediments would not contribute to unacceptable levels
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of turbidity, dissolved oxygen, biochemical oxygen demand or contaminants. Salinity
intrusion from deepening has been analyzed and determined to have no significant change.
The proposed action has no effect on water temperature. Sediment distribution has been
analyzed and would not significantly change from present conditions.

Washington Coastal Zone Management Program
Shoreline Management Act, chapter 90.58 RCW

The Shoreline Management Act (“SMA”), chapter RCW 90.58 RCW is the core authority
of Washington’s Coastal Zone Management Program.

State Policy
RCW 90.58.020 enunciates the following state policy:

* To provide for the management of the shorelines of the state by planning for and
fostering all reasonable and appropriate uses..

* To insure the development of shorelines in manner that promotes and enhances the
public interest while allowing only limited reduction of rights of the public in the
navigable waters.

* To protect against adverse effects to the public health, the land and its vegetation
and wildlife, and the waters of the state and their aquatic life, while protecting
generally public rights of navigation and corollary rights.

The Project is consistent with this broad statement of policy. As discussed in detail under
the discussion of Shorelines of Statewide Significance, the Project improves the federal
navigation channel enhancing the navigability of this water body and restores a number of
areas. The navigation and restoration components promote the public interest in having an
efficient means of transporting goods in the navigation channel and to have areas along the
Columbia River restored. The Project employs many measures, to protect against or
mitigate adverse effects.

Shorelines of Statewide Significance.

The SMA establishes use preferences for shorelines of state-wide significance. The
Project is consistent with the criteria for activities within shorelines of statewide
significance as follows:

1. Recognize and protect the statewide interest over local interest.

The Project furthers the interests of Oregon and Washington and recognizes the statewide,

regional, and national interests in interstate commerce over local interests. The primary
purposes of the Project are to improve the deep-draft transport of goods on the authorized
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40-foot deep Columbia River navigation channel, and to provide ecosystem restoration for
fish and wildlife habitats. The Project will enhance the efficiency of navigation on the
Columbia River and improve navigational access for goods throughout Oregon,
Washington and the region Navigation is one of the principal public uses recognized and
protected under the public trust doctrine and the Washington Shoreline Management Act.
(Johnson, The Public Trust Doctrine and Coastal Zone Management in Washington State,
Washington Law Review July 1992). The Columbia River is an international gateway for
waterborne cargo for the Pacific northwest region and the United States. More than 35
million tons of cargo are shipped annually on approximately 2,000 ocean-going vessels via
the ports of Kalama, Longview and Vancouver in Washington, and Portland and St. Helens
in Oregon. In 2000, cargo valued at $14 billion was shipped via lower Columbia River
ports. The Columbia River corridor serves as a funnel for cargo moving from more than
40 states, which is then shipped from Columbia River ports.

Since the last improvement to the Columbia River navigation channel, authorized in 1962,
the volume of cargo carried by deep-draft vessels to and from Columbia River ports has
tripled. During the same period, the average tonnage per vessel has also tripled, while the
number of deep-draft vessels calling at Columbia River ports declined slightly. Over the
past 20 years, an increasing share of the Columbia River cargo tonnage has been carried on
vessels that are Panamax class (the largest size vessels that can transit the Panama Canal)
or larger. These larger vessels have design drafts that, after allowing for underkeel
clearance requirements, exceed the depth allowed by the 40-foor channel; consequently,
these ships must often come into the Columbia River ports “light loaded” (i.e., only
partially loaded). Currently, more than 70 percent of the vessels deployed in the
transpacific container trade are constrained by the 40-foot channel depth. This amount
would be reduced to 39 percent with a 43-foot channel. By deepening the navigation
channel, the Project will continue to support these water-dependent uses that are vital to
the economies of Oregon and Washington.

Ecosystem restoration also recognizes the statewide interest. Proposed restoration focuses
on habitat types that have been determined to be important to species listed under the
Endangered Species Act, including Columbian white-tailed deer, bald eagles, and
salmonids. This habitat will also benefit a variety of non-listed species.

2. Preserve the natural character of the shoreline and minimize man-made intrusions on
shorelines.

The Project includes restoration features to help restore the natural function of shoreline
ecosystems and minimize intrusions on shoreline areas. The Project’s restoration
components responds to a well-demonstrated need for ecosystem restoration and
incorporates many restoration actions.

The Project uses dredging and disposal methods similar to those used for maintenance
dredging that are designed to minimize man-made intrusions on shorelines. Dredging and
flowlane disposal will occur at depths to minimize impacts. Dredging will use hopper and
pipeline dredges to minimize turbidity. Flowlane disposal uses a “down pipe” with a
diffuser plate at its end. The down pipe extends 20 feet below the water surface to avoid
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impacts to migrating juvenile salmonids. The diffuser and movement of the pipe help
prevent mounds from forming on the river bottom. Upland disposal will use temporary
pipelines extending from dredges. These temporary pipelines will be removed after
dredged material disposal occurs for each event. The Project uses shoreline sites for
upland disposal that have been previously used for this purpose. The new sites in
Washington State are located at least 300 feet from the Columbia River to minimize
intrusion on the shoreline.

3. Plan for long term over short term benefit.

The Project plans for the long-term benefits of enhanced navigational access. Over the
past 20 years, an increasing share of the Columbia River cargo tonnage has been carried by
Panamax class vessels or larger. These larger vessels have design drafts that, after allowing
for underkeel clearance requirements, exceed the depth allowed by the 40-foot channel;
consequently, these ships must often come into the Columbia River ports “light loaded”
(i.e., only partially loaded). Currently, more than 70 percent of the vessels deployed in the
transpacific container trade are constrained by the 40-foot channel depth. This amount
would be reduced to 39 percent with a 43-foot channel. By deepening to 43 feet, the
Project will be able to improve navigation infrastructure and maximize the efficiency of
the vessels and waterborne cargo shipments for years to come.

The Project’s restoration features also are intended to provide a long term benefit to the
Columbia River. These features include tidal marsh and intertidal flats habitat important to
salmonids including ESA stocks. Columbian White tailed deer will benefit from re-
introduction on Howard and Cotton wood Islands. Waterfowl raptors and many other
species will benefit from these restoration features.

4. Protect the resource and ecology of the shoreline.

Modeling of the Project has shown that it should have only minor, if any effects, on
physical parameters such as salinity, stream flows, erosion and accretions. Habitat forming
processes and food chain effects have also been determined to be minimal. The Project
uses dredging and disposal methods designed to protect the resources and ecology of the
shorelines.

The Project will not reduce the available sand supply and the expected hydraulic changes
are too small to measurably alter sand transport or erosion/accretion in the river of estuary.
There will be no measurable change in hydraulic conditions or sedimentation processes at
the Mouth of the Columbia River. There will continue to the transport of sand both
landward and seaward at the mouth, with a small net discharge of sand from the estuary to
the Mouth of the Columbia River. Large freshet will continue to have the potential to
discharge larger volumes of sand from the estuary to the MCR, however flow regulation
has made such freshets less likely to occur. The proposed deepening is not expected to
impact the littoral sand budgets north or south of the MCR.
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Dredging will be done at depths of more than 40 feet, while salmonids generally migrate at
depths of less than 20 feet. The primary hopper and pipeline dredges generally do not
produce large amounts of turbidity during dredging because of the suction action of the
dredge pump and the fact that the drag arm or cutter head is buried in the sediment.
Turbidity produced by clamshell dredges is minimal

Flowlane disposal generally will also be in depths ranging from 50 to 65 feet. The benthic
invertebrates that provide a major food source for some fish are found at depths of less
than 20 feet. Therefore, restricting the disposal of dredged materials to depths greater than
20 feet will minimize potential impacts from this activity. To avoid mounding during
hopper-dredge disposal, material will be released while the dredge is in motion to disperse
material over the flowlane disposal area. During disposal or placement of dredged material
by pipeline dredge, the diffuser and movement of the pipe help prevent mounds from
forming on the river bottom.

Upland disposal along the Columbia River channel has been reviewed by the National
Marine Fisheries Service and Fish and Wildlife Service to avoid adverse impacts on listed
fish species or proposed critical habitat. Upland disposal activities will employ measures
to minimize potential impacts.

Sand will be placed at upland disposal sites with a temporary pipeline. The pipeline will
be removed after the sand is in place, in order to minimize any interference with
recreational boating and commercial fishing. Upland disposal sites are designed to contain
the dredged material and hold the return water while allowing sand and suspended
sediment to settle. Water is allowed to settle and clear through the retention pond drainage
system before it runs back into the river. Weirs are used to regulate the return of water to
the river. Water returned to the river through weirs is subject to applicable state water
quality standards, after dilution, at an appropriate point of compliance.

Upland sites that have been used for past dredged material disposal are being used again.
New upland disposal sites have been located 300 feet beyond ordinary high water. All
proposed sites have been located to avoid wetlands to the extent practicable. Impacted
wetlands will be mitigated as prescribed in the Mitigation Plan in the 1999 FIR/EIS,
Appendix G.

5. Increase public access to publicly owned areas of the shorelines.

The beach nourishment at Skamokawa Beach helps to maintain a popular public park. A
number of the sites are being acquired for restoration or mitigation and are currently
planned to focus on their potential to enhance natural resources and help to recover fish
and wildlife species, rather than significantly increase public access. Public access often
can adversely affect natural resources in a manner that would be inconsistent with the basin
wide priority for natural resource restoration.
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6. Increase recreational opportunities for the public on the shorelines.

The Project will enhance recreational opportunity on the shorelines by restoring the erosive
beach at Skamokawa beach. The ecosystem restoration features within the coastal zone of
the Project will enhance passive recreational opportunities for studying and viewing
wildlife on the shorelines. These Project features are located in Washington and Oregon
and include tide gates retrofitted for salmonid passage at selected locations along the lower
Columbia River; the Lois Island Embayment Habitat Restoration (Oregon); the Purple
Loosetrife Control Program (Oregon and Washington), Miller/Pillar Habitat Restoration
(Oregon); and the Tenasillahe Island Tidegate/Inlet Improvements and Dike Breach (long
term).

General Use Preferences

RCW 90.58.020 also states that alterations of the natural condition of the shorelines of the
state, in those limited instances when authorized, shall be given priority for single family
residences and their appurtenant structures, port, shoreline recreations uses, and other
improvement facilitating public access to shorelines of the state, industrial and commercial
developments which are particularly dependent on their location on or use of the shorelines
of the state.

The Project is consistent with this general use preference. The Project’s navigation and
restoration components are generally occurring in areas that have been previously altered.
The dredging activity is occurring in the location of the existing channel. In-water disposal
is likewise occurring adjacent to the channel in areas generally used for this purpose
previously. Upland disposal is occurring primarily in sites that have been previously used
for this purpose. The one new disposal site within the areas covered by the Coastal Zone
Management Program is located more than 300 feet from the river, beyond the jurisdiction
of the Shoreline Management Act.

Ocean Resources Management Act, chapter 43.143, WAC 173-16-064.

Under the preferred option presented in the Supplemental IFR/EIS, construction of the
Millar Pillar and Lois Mott ecosystem restoration features would use dredged materials
from construction and maintenance that otherwise would have been taken to ocean
disposal. With the use and implementation of the two estuarine restoration sites, the ocean
disposal should not be necessary. In the event dredge material from the channel did go to
the ocean, it would go to a site designated for ocean disposal under Section 102 of the
Ocean Dumping Act. At this point in time, we fully anticipate that the site designated
under the ODA for potential use on this Project will be the Deep Water Site.

The Ocean Resources Management Act (ORMA), chapter 43.143 RCW establishes
guidelines for the exercise of state and local management authority over Washington’s
coastal waters, seabed, and shorelines. RCW 43.143.020 defines “coastal waters” as “the
waters of the Pacific Ocean seaward from Cape Flattery south to Cape Disappointment,
from mean high tide seaward two hundred miles.” (emphasis added). WAC 173-16-
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064(2), which implements the Ocean Resources Management Act, specifies that “[t]he
guidelines apply to Washington’s coastal waters from Cape Disappointment at the mouth
of the Columbia River north one hundred sixty miles to Cape Flattery . . . including the
offshore ocean area, the near shore area under state ownership, shorelines of the state, and
their adjacent uplands.” This section further states that “[t]he guidelines address uses
occurring in Washington’s coastal waters, but not impacts generated from activities
offshore of Oregon, Alaska, California, or British Columbia or impacts from Washington’s
offshore on the Strait of Juan de Fuca or other inland marine waters.” (emphasis added).

The Deep Water Disposal Site, which is the only ocean disposal site being considered for
potential use under this Project, is located south of Cape Disappointment and in an area
offshore of Oregon. Therefore, in accordance with the express language of the Ocean
Resources Management Act and implementing administrative code, the ORMA does not
apply to the Project.

Washington State Water Quality Requirements

The Corps has submitted an application for water quality certification.
Washington Air Quality Requirements

The Project does not require an Air Quality Permit.

Pacific County Shoreline Master Program

The Federal Coastal Zone Management Act requires Federal activities that may affect
coastal resources or uses be evaluated for consistency with the applicable provisions of
state Coastal Management Programs, including relevant local Shoreline Master Programs.
As discussed below, the Pacific County Shoreline Master Program does not include
policies that are applicable to this Project.

The Pacific County Shoreline Master Program includes a number of provisions that
implement the Washington Ocean Resources Management Act. As discussed above, the
Ocean Resources Management Act does not apply to the Project because the Deepwater
Ocean Disposal Site is off the coast of Oregon and outside of the area explicitly regulated
by the Act. The Pacific County SMP provisions regarding ocean resources are reviewed
below.

Section 2. Definitions. The Pacific County SMP defines “coastal waters” as “waters of the
Pacific Ocean seaward from Cape Flattery south to Cape Disappointment, from mean high
tide seaward two hundred miles. For Pacific County, coastal waters include from mean
high tide seaward three miles.” This definition is similar to the definition in the ORMA,
except that it limits Pacific County’s definition of coastal waters to within three miles. The
Pacific County SMP defines “ocean uses” as “activities or development involving
renewable and/or nonrenewable resources that occur on Washington’s coastal waters.”
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As discussed under the section on the ORMA, the proposed ocean disposal site is located
below Cape Disappointment and is, therefore, not within the “coastal waters” covered by
Pacific County’s SMP.

Section 23. COLUMBIA RIVER SEGMENT

Section 23 of the Pacific County SMP applies to the area defined by the Columbia River
Segment of the Pacific County’s Shoreline Master Program. Appendix 5 of the SMP
defines a part of the Columbia River Segment as including a specific area around Cape
Disappointment. Subsection D of Section 23 identifies use and activity regulations for the
Columbia River Segment. Subsection D provides tables identifying permitted uses and
activities in seven management designations created by Subsection 25.B.1. through
Subsection 25.B.8 of this Master Program. None of Subsections 25.B.1-8, cover the
ocean. Subsection 25.B.9 designates an “Ocean Environment” and defines it as “waters of
the Pacific Ocean from Cape Disappointment north to the border between Pacific County
and Grays Harbor County; and from mean high tide, seaward three miles.

Section 23.D. provides use standards for activities in the environments of the Columbia
River Segment defined in Subsections 25.B.1-8. As noted above, the Project has no
activities in any of these environments. Therefore, the use standards in Subsection D do
not apply to this Project.

Paragraph 23 of Section 23.D provides the use standards for dredge disposal in the
Columbia River Segment. As discussed above, these standards only apply to specific
environments that do not include the ocean. In addition, the Ocean Environment as
defined by the SMP does not include the Ocean Disposal Site. Therefore, the standards in
Section 23 do not apply.

S25.05.21, Dredged Material Disposal (DMD) Policies. No estuary sites are proposed
within the jurisdiction of Pacific County. Therefore, this section does not apply to the
Project.

S25.08.01, Permitted Development, Uses and Activities. The proposed action does
not include disposing at any site within the jurisdiction of Pacific County. Therefore, this
section does not apply to the Project.

Section 27 OCEAN RESOURCES, Subsection E. Ocean Environment

Section 27 of the Pacific County SMP applies specifically to the “Ocean Environment.”
As discussed above, Section 25 defines the Ocean Environment as being the area north of
Cape Disappointment out to 3 miles. Therefore, Section 27 does not apply to the
Deepwater Disposal site.

Wahkiakum County, Washington, Shoreline Management Master Program
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Policies - Dredging. This policy refers to deepening of a navigation channel or use of
bottom material for a landfill.

Standards - Dredge and Fill. Permitted Use Standards for Conservancy, Rural and
Urban Environments.

Dredging: (1) Dredging in aquatic areas shall be permitted only for navigation or
navigational access, and (2) dredging shall be the minimum necessary to accomplish the
proposed use. The proposed action conforms to these applicable standards.

Fill: Fill in aquatic areas shall be permitted only in conjunction with a permitted or
conditionally permitted water-dependent use for which there is a demonstrated public need
and for which no feasible upland sites exist. The proposed action is water-dependent.
There is, based on the economic analysis prepared for this action, a demonstrated public
need for deepening and subsequent maintenance of the navigation channel. Upland sites
including Puget Island, Browns Island and a small portion of Rice Island have been
identified as available upland sites within the Wahkiakum County estuarine reach.

Dredged Material Disposal (the Deposition of Dredged Material in Aquatic Areas or
Shorelands): The Corps complies with the Permitted Use Standards for Conservancy,
Rural and Urban Environments (1-9, as applicable) to the maximum extent practicable.
All estuarine disposal sites (flowlane and Skamokawa Beach) are in accord with the
currently approved Dredged Material Disposal Plan. Browns Island is an existing upland
disposal site within the county shorelands. Disposal at this location would conform to all
shoreland use requirements. The Puget Island site is outside the 200-foot shorelands zone.
Use of this site including placement of pipeline within the shorelands zone would conform
to state and county requirements. Best Management Practices will be applied as follows
for each type of disposal practice:

General Provisions for all Disposal — The contractor, where possible, will use or
propose for use materials that may be considered environmentally friendly in that waste
from such materials is not regulated as a hazardous waste or is not considered harmful to
the environment. If hazardous wastes are generated, disposal of this material shall be done
in accordance with 40 CFR parts 260-272 and 49 CFR parts 100-177. If material is
released, it shall be immediately removed and the area restored to a condition
approximating the adjacent undisturbed area. Contaminated ground shall be excavated and
removed and the area restored as directed. Any in-water discharge shall be immediately
reported to the nearest U.S. Coast Guard Unit for appropriate response.

Flowlane Disposal — The discharge pipe of the pipeline dredge will be maintained at
or below 20 feet of water depth during disposal. This measure reduces the impact of
disposal and increased suspended sediment and turbidity on migrating juvenile salmonids,
since they are believed to migrate principally in the upper 20 feet of the water column.
Disposal of material will be conducted in a manner that prevents mounding of the material.
The material will be spread, reducing the depth of the material on the bottom, which will
reduce the impacts to fish and invertebrate populations. These actions will continue over
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the life of the contract or action and be maintained until new information becomes
available that would warrant a change.

Upland Disposal - Upland disposal sites will be bermed, and settling ponds will
incorporated, to maximize the settling of fines in the runoff water. This action reduces the
potential for increasing suspended sediments and turbidity in the runoff water. A 300-foot
habitat buffer will be maintained preserving important habitat functions. These activities
will be continuous during disposal operations or over the life of the contract and be
maintained until new information becomes available that would warrant a change.

Shoreline Disposal — There are no timing restrictions associated with shoreline
disposal as consulted with NOAA Fisheries and US Fish and Wildlife Service. Ungraded
slopes can provide conditions on the beach that will create small pools or flat slopes that
can strand juveniles washed up by wave action. The disposal site will be graded to a slope
of 10 to 15 percent, with no swales, to reduce the possibility of stranding of juvenile
salmonids. These activities will be continuous during dredging and disposal operations
and be maintained until new information becomes available that would warrant a change.

Suspended Particulate/Turbidity Determination - Short-term minor increase in
turbidity would occur in the immediate vicinity of in-water disposal sites and in water
work areas. This condition would temporarily inhibit light penetration through the water
column and thereby affect aquatic organisms. Since the dredged material is primarily sand,
the expected short-term increase in turbidity levels would not violate state water quality
standards. Best management practices would be utilized for the dredge and fill actions
associated within the permitted areas.

Impact Assessment

In addition to the impact assessments provided herein, the Final and Supplemental IFR/EIS
along with the Ocean Disposal Site Evaluation Study (Appendix H) have been prepared in
compliance with impact assessment procedures. The Washington Port Sponsors are
participating with the Corps of Engineers in preparing a Supplemental Integrated
Feasibility Report/Environmental Impact Statement. The Corps and Ports issued a draft
Supplemental IFR/EIS on July 12, 2002. A final Supplemental IFR/EIS is scheduled for
release in December 2002. These documents are prepared to comply with the National
Environmental Policy Act (NEPA) and the State Environmental Policy Act (SEPA).

Statement of Consistency

Based on the above evaluation, we have determined that the actions proposed in the
Columbia River Navigation Channel Improvement Study and Supplement 1 are, with the
approval of the updated CREST Dredged Material Management Plan including Welch
Island and expanded Miller Sands site, and, with the Clatsop County approval of flowlane
disposal below 65 feet at two locations under the plan exceptions process, consistent with
the enforceable policies of the approved coastal zone management programs of Oregon and
Washington, including the enforceable policies as specified in the local planning
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documents for Clatsop County, Oregon, and Pacific and Wahkiakum Counties,
Washington that are incorporated in the approved programs. Restoration of shallow water
habitat at Lois Island embayment would require Type II review procedure if it is
determined that the affected area lies within an Aquatic Development zone. If it is within
an Aquatic Conservation Two zone, it is a permitted activity without further review.
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Essential Fish Habitat Assessment For Columbia River Channel Improvement Project And
Ocean Disposal Site Designation Action

Action Agency
US Army Corps of Engineers, Portland District.
Location

Channel Improvement Project- Columbia River from RM 3 to 106.5 and Willamette River from
RM 0 to 11. Ocean Disposal Site- Pacific Ocean off the Mouth of the Columbia River.

Project Name

Columbia River Channel Improvement Project and Ocean Dredged Material Disposal Site
Designation Document.

Project Description

The integrated feasibility report and Environmental Impact Statement (IFR/EIS) documents the
results of a feasibility study for proposed improvements to the authorized Columbia and lower
Willamette River navigation channel in Oregon and Washington. The channel is currently
authorized at a 40-foot depth and generally a 600-foot width. The project area for improvements
covers 11.6 miles of the Willamette River below Portland, Oregon and 103.5 miles of the
Columbia River, from river mile 3 to 106.5, below Vancouver, Washington. The Willamette
portion has been deferred until the completion of the remediation investigation and remediation
decisions related to contaminated sediments in the Portland Harbor. The impact area for project
extends upriver to Bonneville Dam on the Columbia and to Willamette Falls on the Willamette.

The study was authorized by a resolution of the U.S. House of Representatives, Committee on
Public Works and Transport, adopted August 3, 1989. The feasibility study was initiated in 1994
and is co-sponsored by the U.S. Army Corps of Engineers and six lower Columbia River ports:
St. Helens, and Portland in Oregon and Longview, Kalama, Woodland and Vancouver in
Washington. The Port of Portland serves as the overall coordinator for the sponsoring ports. The
U.S. Environmental Protection Agency (EPA), Region 10 in Seattle, Washington, is a
cooperating agency for this report. NOAA Fisheries staff participated throughout the study and
in the EIS, SEIS and the Endangered Species Act (ESA) consultation. The selection of the Deep
Water ocean disposal site was done by a multi- agency/ stakeholder taskforce. The process is
described in Appendix H Vol. 1&2 of the 1999 Final IFR/EIS.
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The purpose of the deepening project is to improve the deep-draft transport of goods on the
authorized navigational channel and to provide ecosystem restoration for fish and wildlife
habitats. The need for navigation improvements has been driven by the steady growth in
waterborne commerce and the use of larger, more efficient vessels to transport bulk
commodities. With the increase of deep-draft vessels, limitations posed by the existing channel
dimensions now occur with greater frequency. By improving navigation, the opportunity to
realize greater benefits would result from reducing transportation costs by allowing deep-draft
vessels to carry more tonnage, and by reducing vessel delays.

Channel improvement alternatives were limited to a maximum of 3 feet of deepening by the
study’s authorizing legislation. The study authorization also directed that the Dredged Material
Management Plan (Portland District, Corps of Engineers, 1998) would serve as the no action
alternative for the study. This plan evaluated the most efficient way to maintain the currently
authorized 40-foot navigation channel in the future.

The report also includes documentation in support of EPA designation of a new Deep Water
ocean disposal site. Though the site will be used primarily for maintenance material from the
Mouth of the Columbia River project, it may also be used for maintenance material in later years
for the Channel Improvement Project. The new site is needed because existing ocean disposal
sites were not as dispersive as originally thought and consequently have reached their capacities.
The Deep Water Site has been sized to accommodate both projects for a 50 year time period. The
current preferred plan for the Channel Improvement Project which is addressed in the Final SEIS
now includes ecosystem restoration features at Lois/Mott Islands and the area between Millar
Sands and Pillar Rock Islands. If these two features are constructed then ocean disposal should
not be necessary for the project.

Essential Fish Habitat Designations

Pursuant to the Magnuson-Stevens Fishery Conservation and Management Act and the 1996
Sustainable Fisheries Act an Essential Fish Habitat (EFH) consultation is necessary for the
channel improvement project as well as the designation of the new site. Essential fish habitat is
defined by the Act in Section 3 (104-297) as “those waters and substrate necessary to fish for
spawning, breeding, feeding, or growth to maturity.” The Columbia River estuary and the Pacific
Ocean off the mouth of the Columbia River are designated as EFH for various groundfish,
coastal pelagic and salmon species. EFH for groundfish, and coastal pelagic species and their life
history stages that would be affected by the two actions are listed in Table 1 below. An X in the
table below indicates the presence of designated EFH in the Columbia River estuary or the
Pacific Ocean off the mouth of the Columbia River.
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Table 1 Designated EFH in the Columbia River estuary or the Pacific Ocean off the mouth of
the Columbia River

Groundfish Species Egg | Larvae | Young Juvenile | Juvenile | Adult | Spawning
Spiny Dogfish X X X
Ratfish X X
Lingcod X X X X
Cabezon X
Kelp Greenling X
Pacific Cod X X X X X
Pacific Whiting (Hake) X X X
Sablefish X X X X X
Jack Mackerel X
Darkblotched Rockfish X X
Greenstriped Rockfish X X
Thornyheads X
Pacific Ocean Perch X X
Widow Rockfish X X
Misc. Rockfish X X
Arrowtooth Flounder X X
Butter Sole X X
Curlfin Sole X
Dover Sole X X X
English Sole X X X X X X
Flathead Sole X X X X
Pacific Sanddab X X
Petrale Sole X X X
Rex Sole X X X X
Sand Sole X X
Starry Flounder X X X X
Coastal Pelagic Species | Egg | Larvae | Young Juvenile | Juvenile | Adult | Spawning
Northern Anchovy X X X X
Pacific Sardine X X X X
Pacific Mackerel X X X X
Jack Mackerel X
Market Squid ? ? ? X ?

A detailed discussion of EFH for groundfish is provided in the Final Environmental
Assessment/Regulatory Impact Review for Amendment 11 to The Pacific Coast Groundfish
Fishery Management Plan [Pacific Fisheries Management Council (PFMC) 1998] and the NMFS
(June 15, 1998) Essential Fish Habitat for West Coast Groundfish Appendix. A detailed
discussion of EFH for Coastal Pelagic species is provided in Amendment 8 to the Coastal
Pelagic Species Fishery Management Plan (PFMC 1998).

Assessments of the impacts to these species’ EFH from the channel improvement project and the
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designation of the new ocean disposal site is discussed below. EFH consultation for salmonid
species for the channel improvement project, including the Deep Water site, was completed
simultaneously with the 2002 ESA consultation with NOAA Fisheries. See NOAA Fisheries
2002 BO at Ch. 13. EFH consultation for a shallow-water ocean disposal site (Site E) is being
conducted as part of the EFH review for the Mouth of the Columbia navigation project.

Potential Effects of Dredging and Dredged Material Disposal on EFH

The Channel Improvement Project would affect EFH for groundfish and coastal pelagic species
by altering channel and bottom habitat by dredging and disposal. Dredging and disposal would
affect EFH in the following ways: changing bottom topography, removal or covering of benthic
populations, creating a temporary increase in turbidity and reducing migratory habitat by
disturbance. Alteration of bottom habitat is likely to effect habitat for populations of managed
species by reducing food sources through the reduction in benthic invertebrate populations.
Reduced food sources and increased turbidities may reduce feeding success and consequently the
overall value of the habitat to the managed species.

In general dredging and disposal impacts to managed species are expected to be minimal. The
navigation channel bottom is not considered highly productive habitat because it is disturbed on
a regular basis from dredging and ship traffic. The deeper channel is below the photic zone,
which is considered the more productive zone in the river because of increased light penetration.
In addition, the amount of habitat impacted in the channel areas is small compared to the total
amount available for the managed species. Loss of migratory habitat will occur primarily as a
result of disturbance created by dredging operations. This impact is not expected to be large
since the dredge is only operating in a small portion of the total width of the river. In addition,
hopper dredges only operate intermittently since once they are full they have to go to the
disposal area to empty the hopper. During this time period disturbance would not be occurring
from the dredge operations and any impact to fish migration that may be occurring would be
minimal.

Several ecosystem restoration projects are proposed with the project. Two of them, Miller/Pillar
and Lois/Mott Islands embayment involve filling of estuarine subtidal areas to bring them up to a
depth suitable for the creation of marsh habitat as well as a small amount of sand flat habitat.
These projects are being designed to provide juvenile salmon rearing habitat, but many also
provide habitat for juvenile sole and flounders when salinity levels are adequate. It is likely that
these areas may currently provide some habitat for flounders, particularly starry flounder who
can tolerate a wider range of salinities then most flounders. It is unlikely, however, that these
areas provide a great deal of habitat, or any unique habitat that is not currently available in large
quantity in the estuary and river. The developed of the marsh/sandflat areas will likely replace
any habitat that is lost and may in fact improve it by increasing the food supply available from
the more productive marshes.

Use of the Deep Water ocean disposal site will involve covering of existing benthic populations
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and the loss of them as a food supply to the managed species. In addition, the bottom topography
and sediment type may be changed such that recovery after disposal events may be to a different
benthic community than what was there prior to disposal. This in turn may change the value of
the habitat to the managed species. This is dependent upon where the disposal site is located and
whether the type of material disposed of is similar to the natural sediment at the site.

The new ocean disposal site has been selected and sized so that it will not be necessary to find a
new site and create further impacts to the EFH and the ocean environment. The site has also
been sized so that it can be managed to minimize impacts. Consequently, designating this site
will reduce further cumulative impacts to the area offshore of the mouth of the Columbia River.
Mitigation for the deep water ocean disposal site was done by avoiding unique areas of greater
biological productivity and thereby minimizing impacts to the bottom habitat. A buffer zone was
also established to prevent disposal of material from occurring outside the site. Selection of the
site was done through an extensive coordination process with both federal and state agencies and
private interest groups. In addition, both pre and post studies will be done to further characterize
the site and help in the management of the site.

Mitigation for dredging and disposal impacts are provided by the following measures that were
incorporated into the project design to reduce impacts:

Dredging

1. Dredging will be done only in channel areas that are dredged on a regular basis and generally
have a lower biological productivity than undisturbed areas.

2. Dredging in shallow areas will be done during recommended in-water work periods to
minimize impacts to managed species habitat.

3. Dredging will be done principally with hydraulic dredges to reduce turbidity levels in the
water column.

Disposal

1. Sediments have been tested and determined to be non-contaminated and suitable for in-water
disposal.

2. Disposal at the ocean disposal site will be managed in a manner to reduce impacts and allow
disturbed areas a chance to recover.

3. Several ecosystem restoration projects have also been proposed in connection with the
project. These projects will provide additional areas of EFH for salmon as well as potential
for some groundfish species. The ecosystem restoration projects are described in Chapter 4
in the Final SEIS and in Chapter 8 of the 2001 BA.
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EFH Assessment: Channel Improvement Project

The Columbia River main navigation channel consists primarily of medium grain sand with
some fine and course grain sand. The bottom is relatively unstable consisting primarily of large
sand waves that build and then collapse at irregular intervals as part of the sediment transport
process. A detailed description of the physical properties of the navigation channel is given in
Chapter 5, Section 5.1 of the Main Report of the EIS for the Channel Deepening Project (1999
Final IFR/EIS).

Biological productivity of the channel is low because of low light penetration at depth and an
unstable bottom. Benthic sampling taken in the channel areas have shown benthic invertebrate
densities a third less than in the areas less than 20-feet deep which are the more productive areas
of the Columbia River. A detailed discussion of the biological productivity of the channel areas
is given in Chapter 5, Section 5.2.4 of the main report of the EIS for the Channel Improvement
Project (1999 Final IFR/EIS).

Groundfish EFH

The Columbia River navigation channel in the estuary is designated EFH for several species of
flounder, the majority being starry flounder and English sole. Most occur primarily as different
age juveniles that may use the channel as a migratory corridor to rearing areas in the bays and
intertidal areas which have large concentrations of food organisms such as the amphipod
Corophium salmonis. Less than one-year-old juveniles occur throughout the estuary but are more
concentrated in the freshwater and low salinity areas. They are generally not as abundant in the
estuary as the older age classes. Age one to two year old juveniles occur throughout the estuary
but are abundant year around in the side channels and bays and also in the main navigation
channel. Two-year-old juveniles are less widespread and occur mostly in the portions of the
estuary with higher salinity.

The Columbia River estuary provides EFH for less than one, one and one plus year old juvenile
English sole. They use the estuary primarily as a feeding and nursery area occurring in the lower
part of the estuary where salinity is high. Less than one year old juveniles occur mostly in the
side channels and bays and are most abundant in the spring and summer when salinity is higher
in these areas. One plus year old juveniles occur only in the lowest portion of the estuary where
salinity is greatest. Juvenile English sole are primarily benthic feeders and occur principally in
side channels and bays where benthic productivity is high.

Deepening the Columbia River navigation channel by dredging will have a minimal adverse
effect on EFH for the above groundfish species, since the main navigation channel and limited
adjacent areas to be used for flowlane disposal are the least productive of the designated
estuarine EFH complex and do not provide critical feeding or rearing areas for juveniles or
adults. Alteration of physical dynamics of the estuary by deepening is only expected to have a
small impact and will not effect groundfish species’ use of the area.
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The ecosystem restoration projects, though initially impacting some limited amount of
groundfish habitat, may actually improve the habitat available through the development of the
marsh. It is likely that the habitat lost will be replaced by the marsh development and may in fact
be of higher quality because of the increased the food supply available from the higher
productive marshes.

Coastal Pelagic EFH

The water column of the Columbia River navigation channel is designated EFH for the northern
anchovy. Anchovies that occur in the estuary are an extension of the coastal population and
occur primarily in the lower estuary where salinity is high. They spawn in the ocean, but all life
history stages can occur in the estuary with the eggs and larvae apparently swept into the estuary
by flood tides. Individuals less than one year old, however, are not abundant in the estuary while
anchovy one year or older can be abundant particularly during low river flow periods when
salinity is higher. Anchovies are pelagic feeders feeding primarily on copepods. Deepening the
Columbia River by dredging is expected to have minimal impact on turbidity levels in the water
column or coastal pelagic EFH.

EFH Assessment: Ocean Disposal Site Use

The physical characteristics of the Deep Water site are described and detailed in Appendix H,
Volume 1 and 2 of the Final EIS for the Channel Improvement Project (1999 Final IFR/EIS).
The site is located about 4.5 miles west of the entrance to the Columbia River and extends
westerly to about 7 miles. The site varies in depth from 200-300 feet with a bottom topography
that is featureless and gently slopes away from shore. Overall site dimensions including a 3000
feet buffer zone, are 17,000 x 23,000 feet. Disposal will occur only in the inner 11,000 x 17,000
rectangle and not in the buffer area. Sediment type is very fine-grained sand and the bottom is
generally very stable except under extreme wave conditions.

Benthic populations have been sampled in the Deep Water site and the area is considered to be
moderate to highly productive averaging between 8,000 to 10,000 organisms per meter squared
in Oct/Nov 1995 and from 5,000 to 8,000 in June of 1996. A detailed discussion of the benthic
productivity of this site is given in Appendix H, Volume 1, Exhibit A. Benthic and fish
populations were sampled in the Deep Water Site in July and September, 2002. Results of the
study are still being analyzed but preliminary results have indicated that species present are
similar in type and number to other coastal areas of similar depth and habitat and substantiate the
species discussion below.

Groundfish EFH

The Deep Water site is designated EFH for the groundfish species listed in Table 1. It provides
EFH for most of the groundfish listed.
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Spiny Dogfish- EFH for young juvenile, juvenile and adult spiny dogfish has the potential to be
impacted disposal at the Deep Water site. Spiny dogfish are inner shelf-mesobenthal species that
occur at depths from 0-900m, but most occur in depths less than 350m. Adult females move
inshore to shallow waters in the spring to release their young. Young juveniles are neritic while
juveniles and adults are sublittorial bathyal. Juveniles occur principally on mud bottoms when
not in the water column while adults can occur from the intertidal to great depths. Based on the
above description of habitat requirements for spiny dogfish, the Deep Water site does not
provide any unique habitat that is not available elsewhere and is only a small proportion of the
total areal extent of the EFH described for this species. Therefore, impact to the total EFH for
this species is anticipated to be minimal.

Ratfish- EFH for juvenile and adult ratfish has the potential to be impacted by disposal at the
Deep Water site. Ratfish are a middle shelf mesobenthal species that occur in depths from 0 to
913m. They are most abundant, however in depths from 100-150m. They also occur in the
estuarine EFH complex during the winter and early spring to feed and mate. Ratfish are,
however, generally a deep water species that prefer low relief rocky bottoms or exposed gravel
or cobble. They are not common over sand or boulders. Based on the above description of
Ratfish habitat requirements the Deep Water site does not provide any unique habitat that is not
available elsewhere and it is only a small proportion of the total areal extent of the EFH for this
species. Therefore, impact to the total EFH for this species is anticipated to be minimal.

Lingcod- EFH for spawning, larval, juvenile and adult lingcod has the potential to be impacted
by disposal at the Deep Water site. Lingcod are an estuarine-mesobenthal species that occurs in
depths from 0 to 475m. Spawning occurs in 3-10m below mean lower low water over rocky reefs
in areas of swift currents. Larvae occur in nearshore areas from winter to late spring. Larger
larvae are epipelagic primarily found in the upper three meters of the water column. Juveniles
settle in estuaries and shallow waters along the coast while older juveniles move offshore as they
grow but are most common in waters greater than 150m. Adults prefer slopes of submerged
banks 10-70m below the surface with sea weeds, kelp and eelgrass beds that form feeding
grounds for small prey fish. They also prefer channels in rocky intertidal areas with swift
currents that concentrate plankton and plankton feeding fish. Based on the habitat requirements
for Lingcod, the Deep Water site does not provide any unique habitat that is not available
elsewhere and in only a small proportion of the total areal extent of the EFH for this species.
Therefore, impact to the total EFH for this species is anticipated to be minimal.

Cabezon and Kelp Greenling- EFH for larval cabezon and kelp greenling has the potential to be
impacted by disposal at the Deep Water Site. Both species are abundant all year in estuarine and
subtidal areas. Larval and young juvenile cabezon and kelp greenling are pelagic and have been
found offshore as far as 322 km. Juveniles settle to the bottom and are found primarily in the
shallow water bays and estuaries. The disposal site provides minimal habitat for larval stage
cabezon and kelp greenling. Impacts to these species from using the site is expected to be
minimal.
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Pacific Cod- EFH for larval, young juvenile, juvenile, adult and spawning of Pacific cod has the
potential to be impacted by disposal at the Deep Water Site. Pacific cod are a member of the
inner shelf-mesobenthal community. The majority of Pacific cod are found at depths between
50-300m with spawning occurring at depths from 40-265m. The eggs are demersal, adhesive and
are found sublittorally. Larvae and small juveniles are pelagic, with the highest abundance in the
upper 15 to 30m of the water column. Larvae are found over the continental shelf from winter
through summer. Small juveniles occur from 60 —150m gradually moving to deeper water with
increased age. Larger juveniles and adults are parademersal occurring over mud, sand and clay
and occasionally coarse sand and gravel bottoms. Based on the above habitat descriptions for
Pacific cod, it is possible that disposal at the Deeper Water site could have an impact on habitat
used by some life stages of Pacific cod. Based on the habitat requirements described above for
Pacific cod, the Deep Water site does not provide any unique habitat that is not available
elsewhere and is only a small proportion of the total areal extent of the EFH described for this
species. Therefore, impact to the total EFH for this species is anticipated to be minimal.

Pacific Whiting (Hake)- EFH for young juvenile, juvenile and adult Pacific whiting has the
potential to be impacted by disposal at the Deep Water site. Pacific hake is a migratory species
that inhabits the continental slope and shelf from Baja California to British Columbia. Juvenile
hake usually reside in shallow coastal waters, bays and estuaries with adults occurring further
offshore, usually between depths of 50- 500m. Along the Pacific Coast from British Columbia to
California adults use a narrow band of feeding habitat near the shelf break for 6-8 months per
year. Based on the habitat requirements described above for Pacific whiting, the Deep Water site
does not provide any unique habitat that is not available elsewhere and is only a small proportion
of the total areal extent of the EFH described for this species. Therefore, impact to the total EFH
for this species is anticipated to be minimal.

Sablefish- EFH for larval, young juvenile, juvenile, adult and spawning of sablefish has the
potential to be impacted by disposal at the Deep Water site. Sablefish are an inner shelf-
bathybenthal species that occurs in deep water. Sablefish are most abundant from 200-1000m but
have been reported to depths of 1900m. Spawning occurs at depths greater than 300m. Larvae
and young juveniles are pelagic and may move inshore and remain there for up to four years to
rear. Older juveniles and adults inhabit progressively deeper water and are benthopelagic on soft
bottoms. Based on the habitat requirements described above for sablefish, the Deep Water site
does not provide any unique habitat that is not available elsewhere and is only a small proportion
of the total areal extent of the EFH described for this species. Therefore, impact to the total EFH
for this species is anticipated to be minimal.

Jack mackerel- EFH for adult jack mackerel has been identified as having the potential to be
impacted by disposal at the Deep Water site. Adults occur in neritic and oceanic areas to depths
as great as 402m. They are relatively uncommon below 75m. Since jack mackerel are pelagic
and show no affinity to any type of bottom substrate, it is not expected that disposal at the deep
water site would have any affect on jack mackerel EFH.
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Rockfish species, Darkblotched, Greenstriped and Misc. Rockfish- EFH for juveniles and adults
of these species have the potential to be impacted by disposal at the Deep Water site. These
species are primarily mid- to deep water species. The inshore depth range of adults and juveniles
of these species overlaps, to some extent, the depth of the Deep Water disposal site. Based on the
habitat requirements described above for rockfish species, the Deep Water site does not provide
any unique habitat that is not available elsewhere and is only a small proportion of the total areal
extent of the EFH described for this species. Therefore, impact to the total EFH for this species
is anticipated to be minimal.

Thornyheads- EFH of larvae of the thornyhead has the potential to be effected by disposal in the
Deep Water site. Thornyheads are deep water species occurring in depths from 400-1400m.
Larvae and small juveniles are pelagic for 18-20 months before settling to the bottom. During
this time they may occur at the outer edge of the deep water site. Based on the habitat
requirements described above for thornyhead, the Deep Water site does not provide any unique
habitat that is not available elsewhere and is only a small proportion of the total areal extent of
the EFH described for this species. Therefore, impact to the total EFH for this species is
anticipated to be minimal.

Pacific Ocean Perch- Pacific Ocean Perch is a deep water species that does not occur to any
extent in the area of the Deep Water Disposal site. Therefore there will be no impact to their
habitat from the use of the Deep Water site.

Widow Rockfish- EFH of young juvenile and juvenile widow rock fish has the potential to be
impacted by disposal in the Deep Water site. Both juvenile stages are pelagic. Young juveniles
occur from near surface to 20m deep from the inshore out to 300km offshore. Juveniles occur
near bottom inshore at depths of 9-37 meters. Off Oregon, widow rockfish are most abundant on
the continental shelf. All life histories stages are associated with some type of bottom structure
such as seamounts, rocks, and ridges near canyons and headlands. Based on the above habitat
requirements for widow rockfish, and because the disposal site is featureless it does not provide
the preferred habitat complexity, no adverse impacts on widow rockfish EFH are anticipated.

Arrowtooth flounder- EFH for juvenile and adult arrowtooth flounder habitat has the potential to
be impacted by disposal at the Deep Water site. Juveniles and adults are sublittorial-bathyal and
occur from depths of 18-900m. They prefer sand or sandy gravel bottoms. Arrowtooth flounder
migrate from shallow water feeding areas in the summer to offshore spawning areas in the
winter. Based on the habitat requirements described above for arrowtooth flounder, the Deep
Water site does not provide any unique habitat that is not available elsewhere and is only a small
proportion of the total areal extent of the EFH described for this species. Therefore, impact to the
total EFH for this species is anticipated to be minimal.

Butter Sole- EFH for eggs and larvae of the butter sole has the potential to be impacted by
disposal at the Deep Water site. Spawning takes place in coastal areas, within 18 km of the
shore. They utilize the shallow waters to rear and then move offshore, as they grow larger. Based
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on the habitat requirements described above for butter sole, the Deep Water site does not provide
any unique habitat that is not available elsewhere and is only a small proportion of the total areal
extent of the EFH described for this species. Therefore, impact to the total EFH for this species
is anticipated to be minimal.

Curlfin Sole- EFH for eggs of the curlfin sole has the potential to be impacted by disposal at the
Deep Water site. Curlfin sole are an inshore coastal species that occur on soft bottom. Little
information is available on their habitat requirements but it is possible that their eggs could occur
in the area of the disposal site. Any adverse impact to the EFH for eggs will be minimal
considering the eggs are pelagic.

Dover Sole- EFH for egg, juvenile and adults of the Dover sole has the potential to be impacted
by disposal at the Deep Water site. Dover sole are a dominant meso-benthal species in the North
Pacific. They occur primarily in off shore waters at depths less than 500m. Eggs are epi-pelagic
and may occur in the water column over the Deep Water site. Juvenile and adults are demersal
and may occur in the disposal site during summer when they are inshore feeding. Based on the
habitat requirements described above for Dover sole, the Deep Water site does not provide any
unique feeding habitat that is not available elsewhere and is only a small proportion of the total
areal extent of the EFH described for this species. Therefore, impact to the total EFH for this
species is anticipated to be minimal.

English Sole- EFH for all life history stages of the English sole has the potential to be impacted
by disposal at the Deep Water site. English sole are an inner shelf-mesobenthal species that
occurs to depth of 55m. Adults spawn in inshore waters and the eggs and larvae are pelagic
settling to the bottom as young juveniles. Juveniles rear in the inshore areas and in the bays and
estuaries. As they grow older they move offshore. English sole are distributed throughout the
inshore area on soft bottom habitat. Based on the habitat requirements described above for
English sole, the Deep Water site does not provide habitat that is not available elsewhere and is
only a small proportion of the total areal extent of the EFH described for this species. Therefore,
impact to the total EFH for this species is anticipated to be minimal.

Flathead Sole- EFH for spawning, larval, juvenile and adult flathead sole has the potential to be
impacted by disposal at the Deep Water site. Flathead sole are mesobenthic, occurring on the
continental shelf to depths of 550m, but usually less than 366m. Spawning occurs at depths of 80
—140m. Eggs and larvae are generally buoyant in seawater. The juveniles settle to the bottom and
rear in the inshore areas and bays and estuaries. Larger juveniles and adults are usually found
further offshore on soft, silty or mud bottoms. Based on the habitat requirements described above
for flathead sole, the Deep Water site does not provide any unique habitat that is not available
elsewhere and is only a small proportion of the total areal extent of the EFH described for this
species. Therefore, impact to the total EFH for this species is anticipated to be minimal.

Pacific Sanddab- EFH for juvenile and adult pacific sanddab has the potential to be impacted by
ocean disposal at the Deep Water site. Pacific sanddab is an inshore sublittorial species that
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occurs between 0 and 306m, but are most abundant off Oregon from 37- 90m. Juvenile pacific
sanddab occur in shallow water coastal areas, bays and estuaries on silty sand bottoms. Adults
are found further offshore on coarser sandy areas. Based on the habitat requirements described
above for Pacific sanddab, the Deep Water site does not provide any unique habitat that is not
available elsewhere and is only a small proportion of the total areal extent of the EFH described
for this species. Therefore, impact to the total EFH for this species is anticipated to be minimal.

Petrale Sole- EFH for young juvenile, juvenile and adult Petrale sole has the potential to be
impacted by disposal at the Deep Water site. Petrale sole is an inner shelf-mesobenthal species
that occurs at depths up to 460m. Juveniles and adults are demersal with young juveniles found
at depths of 18-82m and larger juveniles at depths of 25-145m. Adults occur from the surf line to
550m but are most abundant at depths less than 300m on sand and sandy mud bottoms. Adults
migrate seasonally from winter spawning grounds in deep water to summer feeding areas in
shallow water. Based on the habitat requirements described above for Petrale sole, the Deep
Water site does not provide any unique habitat that is not available elsewhere and is only a small
proportion of the total areal extent of the EFH described for this species. Therefore, impact to the
total EFH for this species is anticipated to be minimal.

Rex Sole- EFH for egg, larvae, juvenile and adult for Rex sole have the potential to be impacted
by disposal at the Deep Water site. Rex sole is a middle shelf-mesobenthal species occurring at
depths from 0 to 850m. It is one of the mostly widely distributed sole on the shelf and upper
slope, occurring in a variety of depths and sediment types. Spawning occurs at depths from 100-
300m. Larvae are pelagic and are widely distributed offshore with a peak of abundance at about
46km offshore. Rex sole settle to the bottom at the outer continental shelf and rear in the outer
continental shelf. Intermediate sized Rex sole move inshore to depths of 55-150m. Adults are
distributed throughout the depth range but are more abundant inshore in the summer when they
are feeding. Based on the habitat requirements described above for Rex sole, the Deep Water site
does not provide any unique habitat that is not available elsewhere and is only a small proportion
of the total areal extent of the EFH described for this species. Therefore, impact to the total EFH
for this species is anticipated to be minimal.

Sand sole-EFH for egg and larvae of the sand sole will not be affected by ocean disposal at the
Deep Water site. Sand sole eggs and larvae are pelagic and are generally found in the upper 10m
of the water column at water depths greater than 200m which is deeper than the deep water site.

Starry Flounder- EFH of egg, larvae and young juvenile starry flounder have the potential to be
impacted by dredged material disposal at the Deep Water site. Eggs and larvae are epipelagic
and occur near the surface over water 20-70m deep. Juveniles are demersal and occur in the
estuaries or in the lower reaches of the major coastal rivers. Juveniles prefer sandy to muddy
substrates and are found at depths less than 375m. Eggs and larvae may occur in the water
column over the disposal site and could be adversely impacted. Juveniles may occur on the
bottom in the disposal areas and could also be adversely impacted. Based on the habitat
requirements described above for starry flounder, the Deep Water site does not provide any
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unique habitat that is not available elsewhere and is only a small proportion of the total areal
extent of the EFH described for this species. Therefore, impact to the total EFH for this species
is anticipated to be minimal.

Coastal Pelagic EFH

EFH for the all the coastal pelagic species life history stages is the water column except for the
market squid, which spawns in specific spawning grounds on the bottom. Squid spawn year
around at various locations. Eggs are fertilized as the females extrude them into egg capsules.
The female then attaches the egg capsules to the bottom substrate. As spawning continues,
mounds of capsules can cover an area of 100 square meters.

Some individuals may be present in the water column during disposal and there would be a
potential for some impact from disposal material. Since the dredged material settles rapidly,
however, it is unlikely the impact would be very significant. Disposal on squid spawning EFH
could have a major effect on the reproductive success of the squid population, since it is unlikely
that the eggs would survive. However, while squid spawning areas have been identified off the
Oregon coast, none have been found in the vicinity of the disposal site. Accordingly, use of the
Deep Water site is not expected to have any adverse effect on squid EFH.

Conclusions
The following conclusions can be drawn from the above EFH assessment:

1. Deepening of the Columbia River navigational channel by dredging will have a minimal
adverse effect on EFH for groundfish, and coastal pelagic species since the main navigation
channel is the least productive of the designated estuarine EFH areas and does not provide
critical feeding or rearing areas for juveniles or adults. Alteration of the hydrologic regime
by deepening the channel is also expected to be small and not effect its use as EFH.

2. The ecosystem restoration projects, though initially impacting some limited amount of
groundfish habitat, may actually improve the habitat available through the development of
the marsh. It is likely that the habitat lost will be replaced by the marsh development and
may in fact be of higher quality because of the increased the food supply available from the
more productive marshes.

3. Asindicated above, there is a potential to impact EFH, as defined by NMFS, for some of the
groundfish, and coastal pelagic species by use of the Deep Water ocean disposal site. The
amount of the habitat impacted, however, is very small compared to the total EFH habitat
identified for any of the species evaluated. In no case does the habitat in the disposal site
represent any unique habitat that is not available elsewhere. Because of the minimal impact
to the total EFH available for a given species, it is unlikely that use of the ocean site will
reduce the total designated EFH to the point that the population levels for any species
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evaluated will be adversely affected if at all.
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COLUMBIA RIVER
43-FT NAVIGATION CHANNEL IMPROVEMENT
SEDIMENTATION IMPACTS ANALYSIS

EXECUTIVE SUMMARY

This sedimentation impact assessment evaluates the potential changes in sedimentation
that might occur with the proposed 43-ft navigation channel. The historical sediment
budgets for the lower Columbia River, estuary, and littoral cell are examined to identify
system responses to past natural and human activities. The main focuses were on
changes to the lower river’s sand transport, estuarine sand accretion, and the movement
of sand between the estuary and the mouth of the Columbia River (MCR). It is
concluded that there have been declines in all three of those processes due to changes in
the river flows and the changes in entrance conditions that followed the construction of
the MCR jetties. Development of the Columbia River navigation channel upstream of
river mile 3 has not and will not have a significant impact on those processes.

The Columbia River’s average annual sand transport has declined considerably from the
late 1800°’s to present. The declines are related to global climate variations and upstream
flow regulation that have reduced the river’s peak streamflows and sediment transport
capacity. The reduced sand inflow from the river has contributed to the reduction in sand
accretion in the estuary. The MCR jetties reduced the sand transport from the MCR into
Baker Bay and across Clatsop Spit into the south channel caused by ocean waves.
However, the jetties caused a large discharge of sand from the MCR and vicinity, to the
ocean. The sand eroded from the inlet and south flank of the inlet following jetty
construction has deposited in the outer delta, on Peacock Spit, and the shorelines along
Long Beach, Washington, and Clatsop Plains, Oregon.

Over the last 120 years, navigation channel development has noticeably altered the
Columbia River’s channel configuration in the river, estuary, and the MCR. However,
past dredging and channel modifications upstream of RM 40 have not measurably altered
the available sand supply or sand transport in the river. Excluding the effects of the MCR
jetties, past navigation channel development also has not altered the estuary’s overall
erosion/accretion or bedload transport patterns. The reduction in the Columbia River’s
net sand discharge to the MCR since the early 1900’s is related to lower Columbia River
flood discharges and not the navigation channel or the MCR jetties.

The potential channel modifications in the Columbia River and estuary from the proposed
43-ft navigation channel are similar to, but much smaller than, those caused by
navigation development over the past 100 years. There will be increases in riverbed
depths and slight changes in river hydraulics. Deepening will not reduce the available
sand supply and the expected hydraulic changes are too small to measurably alter sand
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transport or erosion/accretion in the river or estuary. Sediment transport and the sediment
budget at the MCR are not likely to change by the proposed 43-ft navigation channel.
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COLUMBIA RIVER SEDIMENTATION IMPACTS

INTRODUCTION

The Corps’ Integrated Feasibility Report for Channel Improvement and Environmental
Impact Statement (FEIS) (USACE, 1999) stated that the sedimentation impacts from the
proposed 43-ft deepening would be limited to increases in riverbed depths and localized
increases in suspended sediment and turbidity at dredging and disposal sites during
dredging operations. Since completion of that report, questions have been raised about
the potential for sedimentation impacts to salmon and their habitat, adequacy of the
Corps’ dredging forecast, and potential changes to the river’s sediment budget. All of
these questions were addressed, descriptions of potential impacts refined, and concerns
alleviated during preparation of the Corps’ Biological Assessment (BA) completed in
consultation with the NOAA Fisheries and U.S. Fish and Wildlife Service on potential
impacts to threatened and endangered species (USACE, 2001, and SEI workshops,
2001).

However, questions still persist about a potential impact of the deepening on the sediment
budget of the Columbia River. Those questions are largely based on the presumption that
past navigation developments (dredging, disposal, pile dikes, and jetties) have already
altered the river's sediment budget and those of the estuary and coast; and that further
deepening will cause additional impacts to those sediment budgets. Appendix A uses the
available sediment information on the river, estuary, and coast to define the system's
sedimentation processes and its sediment budget since 1868. It also examines the
system’s response to the last 120 years of human development of the river and the
entrance. The history of navigation developments in the study area is described in the
FEIS (1999).

This sedimentation impact assessment supplements those in the FEIS and BA by utilizing
the historic sedimentation processes and system responses described in Appendix A to
predict the sedimentation responses to the proposed 43-ft channel project. This
assessment relies on existing information, including new information that has become
available since publication of the Corps' FEIS (1999). The impact assessment area, as
shown in Figure 1, includes the Columbia River downstream of the Portland/Vancouver
area, the estuary, and the mouth of the Columbia River (MCR) plus those portions of the
Columbia River littoral cell (CRLC) within approximately 12 miles, north and south, of
the (MCR). The Corps' 1999 study area (USACE, 1999) has been expanded to include
the MCR and portions of the littoral cell to cover potential coastal impacts.
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HISTORIC SEDIMENTATION PROCESSES

This section summarizes the significant findings from the sediment budgets and historical
sedimentation processes analyses that are presented in Appendix A.

I. COLUMBIA RIVER (RM 40-106)
A. Sand Transport

The Columbia River’s average annual sand transport has declined considerably, from the
6-mcy/yr in 1868-1926, to 3.6 mcy/yr for 1926-58, to 2.7 mcy/yr in 1959-72, and to 1.3
mcey/yr for 1973-99. Global scale climate variations that reduced streamflows were the
primary cause of the decline in sand transport between the 1800’s and 1972. Prior to
1972 the effects of flow regulation by upstream reservoirs and water diversions in the
Columbia basin had caused relatively small reductions in sand transport. Since 1973,
flow regulation has significantly reduced spring freshet discharges and consequently the
average annual sand transport.

The relationship between river discharge and sand transport in the Columbia River has
not changed since 1868. There is also no discernable change in that relationship through
the river reach from RM 106 to RM 48.

B. Navigation Development Impacts

Navigation development began to noticeably alter the width and depth of the Columbia
River streambed in the 1920’s with the construction of the 30-ft channel and the
development of pile dike fields to control flow. The riverbed continued to deepen as the
navigation channel was deepened to 35-ft in 1935 and to 40-ft by 1976. Between 1900
and 1999, dredging to deepen and maintain the navigation channel between RM 40 and
106 totaled 450 mcy. Dredge material disposal utilized upland, shoreline, and in-water
sites. Dredging, pile dike fields and shoreline disposal have combined to increase the
depth and reduce the width of the riverbed, especially in those reaches that were naturally
broad and shallow. Navigation development has not measurably altered Columbia River
sand transport.

II. ESTUARY (RM 6-40)
A. Sedimentation Patterns
The 1868-1958 sediment accretion rates were comparable to those of the past 7,000

years. The average annual estuary accretion rate did decline from 5.0 mcy/yr in 1878-
1926 to 3.7 mey/yr for 1927-1958. That decline appears to be related to lower
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streamflows and the associated reduction in sand inflow from the river, and reduced sand
inflow from the MCR. At the observed 1868-1958 accumulation rates, the estuary will
not fill with sediment for 800-7,700 years.

River sand has accumulated in bays and shallows upstream of RM 15, including
Cathlamet and Grays Bays, and in the south channel. There is bedload movement
seaward across the central flats toward Desdemona Sands and landward transport in the
north channel from the MCR to Desdemona Sands. This convergence of transport paths
indicates that Desdemona Sands is an accretion zones for sand from both the estuary and
the MCR. These accretions and bedload transport patterns have remained essentially
unchanged since the 1930’s.

B. Navigation Development Impacts

Navigation dredging had little impact on channel depths until the construction of the 30-ft
channel. Depths in much of the south channel (RM 6-31) have increased as the
navigation channel was deepened to 35-ft and then 40-ft. Navigation dredging totaled
230 mcy between 1900-99. In-water disposal has been by far the dominant disposal
method downstream of RM 40. In-water disposal has redistributed the dredged sand
along the south channel, keeping it in the active sand transport system. The exceptions to
that have been the transfer of 20 mcy of sand from the south channel and the MCR to the
north channel near RM 6 between 1957-87, and the placement of about 22 mcy on the
Rice, Miller Sands, and Pillar Rock islands.

III. The MCR (RM 0-6)
A. Sand Transport

There was net sand discharge from the estuary to the MCR of 138 mcy in 1868-1926 and
17 mey in 1927-1958. During both periods there was probably also sand inflow from the
MCR, perhaps as much as 60 mcy in the earlier period and 5 mcy in the later period. The
MCR jetties and the resulting inlet bathymetry changes reduced the sand transport into
the estuary caused by ocean waves. Since the 1930’s, sand entering the estuary from the
MCR has been primarily transported by tidal currents through the north channel. It
appears that sand discharged from the estuary to the MCR is primarily transported
through the south channel during high river discharges.

B. Navigation Development Impacts

Construction of the MCR jetties changed the inlet hydraulics and sand transport. Nearly
800 mcy of sand eroded from the inlet and south flank and deposited along the coast
following jetty construction. Over 100 mcy of dredged sand has been disposed of on the
outer delta and over 100 mcy more has been placed near the west end of the north jetty.
The jetties reduced the sand transport into Baker Bay and across Clatsop Spit into the
south channel caused by ocean waves.
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IV. COASTAL EROSION/ACCRETION

Since 1868, there has been erosion at the MCR inlet and south flank, and offshore along
the Oregon portion of the littoral cell. The sand from the MCR area has deposited in the
outer delta, on Peacock Spit, and the shorelines for approximately 12 miles north along
Long Beach, Washington, and 12 miles south along Clatsop Plains, Oregon. Sand
accretion along both the south and north shorelines has continued up to the present time.
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43-FT CHANNEL IMPROVEMENT SEDIMENTATION IMPACTS

There has been concern about what impact the proposed 3-ft deepening of the Columbia
River deep-draft navigation channel might have on the sediment budgets of the river and
littoral systems. This impact assessment re-examines those issues based on the system's
sedimentation processes and its response to the last 120 years of human development of
the river and coast. That information is presented in Appendix A and was used to predict
the sedimentation responses to the proposed 43-ft channel project that are described
below. This assessment relies on existing information and incorporates new information
that has become available since publication of the Corps' FEIS (USACE, 1999).

Construction and 20 years of maintenance of the proposed 43-ft navigation channel will
likely remove around 70 mcy of sand from the Columbia River and place it in upland
disposal sites. Approximately 40 mcy of dredged sand would be disposed of back in-
water along the navigation channel or in ecosystem restoration sites in the estuary. This
will cause increased riverbed depths and slight changes in river hydraulics (USACE,
1999 and 2001).

The proposed deepening would lower about 45-percent of the navigation channel in the
estuary (RM 3-40) and 60-percent of the navigation channel in the river (RM 40-106) by
up to 3 ft. Dredging would directly impact about 1- and 10-percent of the entire riverbed
between RM 3-40 and RM 40-106, respectively. After the initial deepening the riverbed
would begin to adjust to the new channel depth. Riverbeds adjacent to the deeper dredge
cuts will degrade as bedload is deflected down the cut slope and into the navigation
channel. This process may continue for 5-10 years before the side-slopes reach
equilibrium with the channel hydraulics (USACE, 1999 and 2001). The Columbia’s
riverbed is underlain by thick deposits of alluvial sand that vary in thickness from 400 ft
in the estuary to 100 ft near Vancouver (Gates, 1994). The volume of sand removed by
dredging and side-slope adjustment will not reduce the available sand supply in the
riverbed.

The depth of bed degradation would be nearly equal to the depth of the dredge cut at the
edge of the cut and reduce steadily to near zero some distance away from the cut. Side-
slope adjustments may extend to the shoreline around RM’s 22, 42-46, 72, 76, 86, and
99. The resulting depth increases are expected to be less than one foot near the shore.
These locations are all past shoreline disposal sites and the sandy beaches may
experience 10-50 ft of lateral erosion (USACE, 2001). Sand eroded from these sites will
become part of the active bedload transport on the riverbed.

The hydraulic impacts of a 3-ft channel deepening were examined in the Corps’ FEIS and
BA (USACE, 1999 and 2001). The deepening would not change water surface profiles
between RM 3-70. Upstream of RM 70 there is a progressive reduction in water surface
elevations up to RM 106. The maximum reductions ranged from 0.12 to 0.18 ft. The
water surface reductions extended upstream to Bonneville Dam at RM 146.
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Flow velocities in the Columbia River change continuously due to the influence of the
ocean tides. The river’s cross-sectional flow area varies, but is generally around 100,000
sq ft. For most non-flood discharges, river velocities will fluctuate between 0-ft/sec and
about 3-ft/sec over the course of a day. Given the general size of the river’s cross-
sectional flow area upstream of the project (RM 106-146), water surface reductions of
0.12-0.18 ft would cause velocity increases of about 0.1 ft/sec, or less, for any river
discharge.

Downstream of RM 106, changes in velocities are similarly small, but more complex.
Between RM 70-106, the changes in flow areas due to reductions in water surface
elevation may be more than offset by the deepening of the riverbed in dredging areas, but
not in non-dredging area. Velocity changes in this reach could range from minus 0.2
ft/sec in areas to be deepened, to plus 0.1 ft/sec, in non-dredged reaches. In the dredging
reaches downstream of RM 70, velocities would tend to decrease by 0.2 ft/sec or less, but
would be unchanged where there would be no dredging. The Corps’ three-dimensional
hydraulic modeling of the estuary (RM 0-48) indicates velocities, for a 70,000 cfs river
discharge, would be unchanged over most of that reach (USACE, 2001). That modeling
also showed that the bottom velocities only changed in the navigation channel and that
the changes ranged from minus 0.2 ft/sec to plus 0.2 ft/sec.

To alter the Columbia River’s sediment budget and/or sand discharge to the Pacific
Ocean, the proposed deepening would have to reduce the sand available for transport or
alter the transport capacity of the system. The project will not alter the sand inflows from
the main stem upstream of the project or from tributaries. The project also will not
reduce the abundant sand supply available in the riverbed within the project area. The
expected hydraulic changes are very small and fluctuate between changes that would
increase, decrease, and not change sand transport in the river. For these reasons, there is
not likely to be a detectable change in the sediment budget or sand transport within the
Columbia River.

In the estuary, the slight changes in the hydraulic conditions would be restricted to the
deeper navigation channel. Hydraulic conditions in the north channel and the estuary’s
bays and flats would be unchanged. The estuary-wide erosion/accretion patterns also
would not change. Desdemona Sands and Cathlamet Bay should remain the two areas
most rapidly accumulating sand. Estuarine ecosystem features and flowlane disposal will
be used for most of the sand dredged from the channel downstream of RM 40. This
disposal practice will minimize changes to the estuary’s sand transport and sediment
accommodation space. Large floods will continue to have the potential to discharge large
volumes of sand to the MCR and ocean, but flow regulation has made such floods less
likely to occur. The proposed 43-ft navigation channel should cause no appreciable
change in the estuary’s sediment budget, sand transport, or the estimated 800-7,700 years
before the estuary fills with sediment.

The 43-ft channel project does not include modification of the MCR navigation channel.
The Corps’ hydraulic modeling showed the deepening would not change the hydraulic
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conditions in the MCR (USACE, 2001). Therefore, sedimentation processes in the MCR
are not likely to change and there will continue to be the transport of sand both landward
and seaward at the MCR. Deepening the navigation channel in the river and estuary will
not alter the sand transport through the MCR nor the sediment budget of the littoral cell.

Over the last 120 years, navigation channel development has noticeably altered the
Columbia River’s channel configuration in the river, estuary, and the MCR. However,
past dredging and channel modifications have not measurably altered the available sand
supply or sand transport in the river. Excluding the effects of the MCR jetties, past
navigation channel development also has not altered the estuary’s overall
erosion/accretion and bedload transport patterns. The reduction in the Columbia River’s
net sand discharge to the MCR since the early 1900’s is related to lower Columbia River
flood discharges and not the navigation channel or the MCR jetties. The potential
channel modifications in the Columbia River and estuary from the proposed 43-ft
navigation channel are similar to, but much smaller than, those caused by navigation
development over the past 100 years. The impacts to the sediment budget and sand
discharge to the ocean caused by the proposed 43-ft navigation channel are thus expected
to likewise be imperceptibly small.
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CONCLUSIONS

Construction and 20 years of maintenance of the proposed 43-ft navigation channel will
likely remove around 70 mcy of sand from the Columbia River. Another 40 mcy of
dredged sand would be disposed of back in-water, mostly in the estuary. This will cause
increased riverbed depths and slight changes in river hydraulics between RM 3-106.
Deepening will not reduce the available sand supply and the expected hydraulic changes
are too small to measurably alter sand transport or erosion/accretion in the river or
estuary. There will be no measurable change in hydraulic conditions or sedimentation
processes at the MCR. There will continue to be the transport of sand both landward and
seaward at the MCR. Large freshets will continue to have the potential to discharge
larger volumes of sand from the estuary to the MCR, however flow regulation has made
such freshets less likely to occur. The proposed deepening is not expected to impact the
littoral sand budgets north or south of the MCR.

Over the last 120 years, navigation channel development has noticeably altered the
Columbia River’s channel configuration in the river, estuary and the MCR. However,
past dredging and channel modifications have not measurably altered sand supply or sand
transport in the river or estuary. Excluding the effects of the MCR jetties, past navigation
channel development also has not altered the estuary’s overall erosion/accretion and
bedload transport patterns. The reductions in the Columbia River’s net sand discharge to
the MCR since the early 1900’s are related to lower Columbia River discharges caused
by natural climate variations and upstream flow regulation. The potential channel
modifications in the Columbia River and estuary from the proposed 43-ft navigation
channel are similar to, but much smaller than, those caused by navigation development
over the past 100 years. The sedimentation impacts from the proposed 43-ft navigation
channel are thus expected to likewise be indiscernibly small.
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COLUMBIA RIVER SEDIMENTATION PROCESSES;
THE LOWER RIVER TO THE COAST

For thousands of years, sediment carried downstream by the Columbia River has helped
shape the estuary and nearby coast. Human activities have altered the river's sediment
budget and those of the estuary and coast. There has been concern about what additional
impact the proposed 3-ft deepening of the Columbia River deep-draft navigation channel
might have on those sediment budgets.

This report examines the available sediment information in the river, estuary, and coast to
define the system's sedimentation processes and its response to the last 120 years of
human development of the river and coast. This report relies on existing information and
incorporates new information that has become available since publication of the Corps'
Integrated Feasibility Report for Channel Improvement and Environmental Impact
Statement (FEIS) (USACE, 1999). The historic sedimentation processes present here
provides additional background for predicting the sedimentation responses to the
proposed 43-ft channel project.

STUDY AREA

The study area, as shown in Figure 1, extends from the Columbia River downstream of
Bonneville Dam, to the Columbia River littoral cell (CRLC), which extends north and
south of the mouth of the Columbia River (MCR). The Corps' 1999 study area (USACE,
1999) has been expanded to include the littoral cell to cover potential coastal impacts.
The study area is broken into three reaches, river, estuary, and the MCR, including the
adjacent coast. These divisions are based on the dominant hydraulic forces that drive the
sediment transport in each reach. The history of navigation developments in the study
area is described in the FEIS (USACE, 1999).

RIVER

The river reach extends from downstream of Bonneville Dam (River Mile 145) to the
downstream end of Puget Island near River Mile (RM) 40. Through this reach the river
occupies a single main channel with occasional small side channels around islands.
Sediment transport in this reach is controlled by the river discharges, primarily those of
the Columbia upstream of Bonneville and the Willamette River. Ocean tides influence
water surface elevations and can create slack water conditions, but flow reversals are
negligible to nonexistent.
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Figure 1. STUDY AREA MAP.
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ESTUARY

The estuary reach extends from RM 40 to near the MCR. The Columbia River estuary is
4 to 5 miles wide and contains two main channels, the north and south channels. This
reach has very complex hydraulic conditions because of the combined effects of river
discharges, ocean tides and waves, and multiple side channels and flats. The main
channel transitions from river dominated at the upstream end to tidally dominated near
the MCR. Water and sediment are dispersed from the main channel to the estuary's side
channels, bays and flats, beginning at RM 40 with flow into Cathlamet Bay.

MOUTH OF THE COLUMBIA RIVER

The MCR reach extends several miles on either side of the entrance to include Long
Beach in Washington and Clatsop Plains in Oregon. The Columbia’s littoral cell (CRLC)
stretches from Tillamook Head on the south to Point Grenville on the north. However,
the northern and southern ends of the littoral cell are not included in this report because
of the lack of volume change data. The MCR is a high-energy area that extends from RM
6, excluding Baker Bay to the ebb tidal delta. Tidal flows are the dominant factor in
sediment transport between the jetties; shoaling wind waves and swell, shodf-modified
tidal currents, estuaring-induced currents, and wind-driven currents are the influencing
morphologic changes factors along the surrounding